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You, too, can have ingots like mine! 


Brass, Gunmetal, 
Just what the Buyer ordered, in fact. Whatever your require- Manganese Bronze 
b 


ments in Brass, Gunmetal, Manganese Bronze, Aluminium 
Bronze, Phosphor Bronze or Lead Bronze, our scientifically Aluminium Bronze, 
controlled production technique will give you Ingot Metals 

erie eee ees ee Phosphor Bronze, 
exactly to specification. Keen prices, prompt deliveries, and 
excellent service have helped to build up our reputation. For Lead Bronze 


the highest quality Ingots at consistently competitive prices . . . 


eee 


specify ingot metals by “LEOPOLD TG : 


LIMITED 


@ Members of the British Bronze and Brass Ingot Manufacturers’ Association. ON AJI.D. APPROVED LIS1 


WORKS: ST. STEPHENS STREET, ASTON, BIRMINGHAM, 6 ° TELEPHONE: ASTON CROSS 3115 
LONDON: City Wall House, 79-83 Chisweil St., Finsbury Sq.. E.C.\. Tel: Metropolitan 8831 MANCHESTER: Chronicle Buildings, Corporation St.,4. Tel: Blackfriars 3741 
SWANSEA: Powell Duffryn House, Adelaide Street. Tel: Swansea $4035 
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Triplex Foundries Group 


TRIPLEX FOUNDRY LTD. 





UPPER CHURCH LANE, TIPTON 
Phone: TIPton 1293 
High Quality Grey Iron Castings 


VOWLES ALUMINIUM FOUNDRY CO. LTD. 


BANK STREET, WEST BROMWICH 
Phone: STOne Cross 2611 
Aluminium Castings - 
Sand and Gravity Die 


GREAT BRIDGE FOUNDRY CO. LTD. 


SHEEPWASH LANE, GREAT BRIDGE 
Phone: TiPton 2914 
Non-Ferrous Castings Sand & Die 


CHURCHFIELDS SPRING CO. LTD. 


BANK STREET, WEST BROMWICH 
Phone: STCne Cross 2605 

Precision Springs, Coil and Flat 
Metal Pressings 


SILLETT & COOKSEY LTD. 


UPPER CHURCH LANE, TIPTON 

Phone: TIPton 2260 
Spinning & Pressings in all Metals 
Welding and Light Fabrications 


PATTERNCRAFTS LTD. 


UPPER CHURCH LANE, TIPTON 

Phone: TIPton 1567 
Patterns for the Engineering, Motor 
and Allied Trades in Wood, Fibre- 


HENRY HARRISON & SONS LTD. glass and Metal 


VILLIERS STREET, WILLENHALL 
Phone: WILLE HALL 52 
Manufacturers of the well known 
Belfry-Brand of Padlocks 


Triplex Foundries Grou : 
seat ol alll yous snl 
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General Engineering @ 


A.l.D. APPROVED @ 





Metal Industry, 22 May 1959 


ANNEALING FURNACES FOR 
NON-FERROUS MATERIALS 


Illustration by courtesy of I.C.I. Metals Division 


Batch Type Annealing Furnace, Town’s Gas Fired. 8’ o” wide 
x 30’ o” long for non-ferrous tubes, operating temperatures 
250°-800°C. Output 3 Tons per hour. Automatic proportioning 
gas burners give atmosphere control with uniformity of tem- 


perature and economy in operation. 


BRITISH FURNACES LIMITED — CHESTERFIELD 


Associated with SURFACE COMBUSTION CORP. — Toledo — U.S.A. 
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REFRACTORIES or FURNACES 


PLASTIC OR CASTABLE REFRACTORIES 























The Hisegar range of special ramming and castable 
refractories covers a wide field of furnaces and 
conditions. 


FOR COMPLETE LININGS OR REPAIRS 


Melting Furnaces, Reheating Furnaces, 
Door linings, Furnace covers, Burner 
Blocks, etc., etc. 





PRECAST SHAPES OR IN SITU LININGS 
No waiting with 
HISEGAR REFRACTORY CONCRETE ww 
write for details of & 
STANDARD AND 
SUPER DUTY GRADES 4 
RANGE UP TO - 





COKE 


BLACK SEAM CRUCIBLE MELTING MEANS 
QUICKER MELTING, LESS FUEL, NO CON- 
TAMINATION AND BETTER CASTINGS. 





A Type BS1 gladly demonstrated at your works. 


MIDLAND MONOLITHIG FURNAGE LINING GO. LTD. 
GOOSE LANE, BARWELL, LEICESTER 


PHONE: EARL SHILTON 2061/2 (2 lines) GRAMS: MONOLITHIC, BARWELL 























Metal Industry, 22 May 1959 5 





ZING BASE ALLOY TO 
SPECIFICATION BSS 1004A 
99°99+% PURITY ZINC 



































BADGER WORKS ° SALTLEY ROAD ° BIRMINGHAM 7 ° aston cross 1351-2 
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Skill and Experience... ‘ 


. in traditional crafts are part of Britain’s heritage, 

and the “*hedger”’ using his knife with measured ease 

is part of the English scene. 

We, too, are proud of our skill and experience 

based on nearly 200 years of working in precious metals. 
From this experience we are providing industry with the 
“Thessco” range of silver solders and brazing alloys 
suitable for the joining of most metals. 

Our skill and experience is at your disposal. 

Write for our latest leaflets or ask for one of our technical 


wf representatives to call for a full discussion. 


LEE EE SMELTING 


Company Limited 
HEAD OFFICE AND WORKS: ROYDS MILL STREET, SHEFFIELD, 4. 
also in LONDON and BIRMINGHAM. 
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(@) [WESTINGHOUSE |@) 
EXPERIENCE 


is your Guarantee for 
all Rectifier problems 
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1 935 An installation of forced-air-cooled copper-oxide . 1 957 Four oil-immersed 12V plating rectifier sets supply 
rectifier sets providing 15 OOOA for electrolytic x 8000A for etching processes in the production of 
plating at the works of Messrs. Rudge Whitworth, Hayes, . capacitor foil at the Swindon works of The Plessey Company. | 
Middx. 5 
| I —~J ~ oe 
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WESTINGHOUSE BRAKE AND SIGNAL CO. LTD., 82 YORK WAY, KING'S CROSS, LONDON, N.1 
Telephone: TERminus 6432 
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_ FIRE-RESISTANT 








PRESSURE 


WITH SAFETY 


POWER 


WITH LUBRICATION 


HYDRAULICS 


WITH RELIABILITY 


Herbert-Reed-Prentice 14G Cold 
Chamber Diecasting Machine 
Photograph reproduced by cour- 
tesy of Alfred Herbert Ltd. 
Coventry. 


Worksjand depots in the United Kingdom at: 
Birmingham, Manchester, Liverpool, Southall 
(Middx.),'Bristol, Glasgow. 


HOUGHTO-SAFE 


HYDRAULIC FLUID 











High and Low Pressure Hydraulic Oil Systems operated in the 
Foundry constitute serious Fire Hazards. 


Houghto-Safe Fire Resistant Hydraulic Fluids give maximum 
efficiency and eliminate Fire Risks in pressure diecasting 
machines, hydraulically operated furnace mechanisms and 
similar equipment. 

There are grades of Houghto-Safe to meet the requirements of 
all hydraulically operated equipment at the Foundry Trades 
Exhibition, Bingley Hall, Birmingham. 


Edgar 


auchan 


€ Co. Ltd. 
BIRMINGHAM 4 - ENGLAND 
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REFRACTORIES - 


FOR THE FOUNDRY 


The ‘GR’ Range of 
REFRACTORY SANDS 


Cupola and Electric Furnace Refractories 





Ramming Compositions 





Refractories for all Industrial Purposes 


Members of the G.R. Technical Staff will be in 
attendance to give full information concerning the 
application of all Refractory Products. 


Everything i in Refractories 


GENERAL REFRACTORIES LIMITED - GENEFAX HOUSE - SHEFFIELD 10 - SHEFFIELD 31113 
414 
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Ask for details of 


FLETCHER MILLER 





11 


THE 


FOUNDRY 
EXHIBITION 


BINGLEY HALL BIRMINGHAM 
May 21.30" 1959 


iN 


see our exhibit 


on 
STAND 53 





é High strength cores - 
more quickly... 








Core sand bound with ALMARINE has long bench life, flows 
freely. Serviceable cores are yielded with only short baking times 
but the best feature of all is the small percentage of ALMARINE 
needed to give high compression test readings. That means real 


core owls 


FLETCHER MILLER LTD., ALMA MILLS, HYDE, CHESHIRE. 


Telephone: HYDE 3471 (5 LINES) 


Telegrams: EMULSION, HYDE 





co.s 
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Wt. per shot (max.) 

Zinc ae gag ae ee _, 63 Ibs. 
Aluminium + * ys eke 2:1 Ibs. 
Ree dass 28 es _, 48 Ibs. 
Min. Dry cycling +» °° _, & se 
Space between bars  1¥ 124” 


will take the original No. 12 Dies- 


* & 
A demonstration ENGLAND 


any time you like 
EARLY 
DELIVERY 


Th i 
ape is no substitute 
an E.M.B. diecaster 
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service... 
personal 


attention 


Photographs by kind permission of 
Humber Ltd., Coventry. 


A battery of 6 Tilghman’s 
Wheelabrator plants supplied 
to Humber Ltd., Coventry, 
in their new Hardening Shop 
BY... 


= “7p. ; We shall look forward to meeting 
ee RSRICHARDSON: SONS you on Tilghman’s Stand No. 71 at 
esrascisneosee7 = =LTD | the Foundry Exhibition, Bingley Hall, 


PHONE MID 228! P 
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You thoroughly understand the function of your product. 


We thoroughly understand die casting problems. 
Combining the two skills at an early period is logical and —SIGNIFYING— 


valuable. 


Lifetime Quality Diecastings 


CAPACITY 
é ; up to 53 Ib. in 
Model 450 Ree ALUMINIUM 


<“ 


PRESSURE DIE CASTING MACHINES 


WM. COULTHARD & CO., LTD. 


Telephone: DURRANHILL ENGINEERING WORKS 
Carlisle 21418 CARLISLE 


Telegrams: 


‘Kip Carlisle’ 











NOW WILL YOU THROW AWAY YOUR PLUNGERS! 


and write at once for samples 
and details of the new 





SELF PLUNGING 
DEGASSING AND 
GRAIN REFINING 
TABLETS NO. SS6 


No plungers required. 

Suitable for use on all 

alloys except those with 

high silicon content. 
Cheaper than conventional methods of grain re- 
finement. 100% efficient. 


Park Rd, Hockley, Birmingham, 18 
g  Jelegrams: “‘ALBRIT’’ Birmingham Telephone: ca — 
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AUXILIARY ROLLING MACHINERY LTD—TiPTON 2617/18/19 


INCREASE 
PRODUCTION 
BY USING 
LATEST 
DESIGN OF 
AUXILIARY 





MACHINERY FOR SLITTING STRIP UP TO 10 GAUGE 
THICK AND AT SPEEDS UP TO 600 
= FEET PER MINUTE. 








36° WIDE PULL THROUGH SLITTING LINE 





PTEISEN) FURNACES IN THE NON-FERROUS INDUSTRY 


High Efficiency Recuperative Furnaces for all 
reverberatory melting, refining and recovery processes 


‘Fulmina’ Rotaryj;and Crucible Tilting Furnaces 
Recuperative Semi-Muffle Annealing Furnaces 


Billet Heating Furnaces for all capacities 
Fired by solid or liquid and gaseous fuels 


Charging Machines and Auxiliary Plant 
Comprehensive Instrumentation covering all 
phases of automatic control 


TEISEN FURNACES LTD., 


(inc. Hermansen Furnaces Ltd.) 


FURNACE ENGINEERS AND CONTRACTORS 


ECKERSALL ROAD - KINGS NORTON - BIRMINGHAM 30 
Telephone: KINGS NORTON 2284 (3 lines) Telegrams: ‘TETE’, BIRMINGHAM 
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Casting Alloys Wrought Alloys 
Master Alloys Magnesium Alloys 
Granulated Aluminium Powder 


Our up-to-date Chemical Laboratory 
and Spectrographic Department en- 
sures that our customers receive 
aluminium alloy ingots of the highest 
standards of quality. Supplied fully 
released to Air Ministry, Admiralty 
and War Office specifications where 
required. Write for our reference 
book of Aluminium Alloy Ingots 
below. 


ea Ree et anee 


Bundled Ingots 








: B.K.L. ALLOYS LIMITED RMINGHAM 30 


FACTORY 





LONDON OFFICE: 16 BERKELEY STREET, W.1. Phone: Mayfair 2779. Telex 23889. MANCHESTER OFFICE: YORK HOUSE, 12 YORK STREET. Phone: Central 0272. B'ham Telex 33146 











R. J. COLEY & SON (Hounslow) LTD 


MILL FARM WORKS, HANWORTH RD., HOUNSLOW Tel. Hounslow 6136, 2266/7 



































R. J. COLEY & SON 
(NORTHERN) LTD 
King Street, Dukinfield 
Tel.: Ashton-U-Lyne 3664 


Stoneygate, Preston Tel: Preston 57621/2 








R. J. COLEY & SON 


(BRISTOL) LTD 
Deep Pit Road, 
St. George, Bristol, 5 
Tel.: Bristol 56307 











R. J. COLEY & SON 


(SWINDON) LTD 

112 Oxford Road, 
Stratton St. Margaret, Swindon 
Tel. : Stratton St. Margaret 2164 
































COLEY UTILITIES LTD 


North Drive, Hounslow Tel.: 
Tel.: Hounslow 9720 





H. A. FOSTER 


(CHERTSEY) LTD 
Mead Lane, Chertsey 
Chertsey 2196 








METAL 


Metal Merchants.”’ 


4 “Members of the National Association of Non-Ferrous Scrap 


MERCHANTS 
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Save on 


machining costs 


with 


OS WORKS, ROCHDALE, LANCS. Telephone: 3165 
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NICKEL ANODES € NON-FERREOUS CASTINGS L 


BEACH WORKS: SHERBORNE STREET - BIRMINGHAM : |6 


TELES ED . TELEGRAMS - ANODES. BHAM 
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MOULDING BOXES 








595 Cogent 


worth looking 


KZ Ee. . «+ 


more than 9,000 scientists throughout 
the world have found it so! 


Sterling are pioneers 
of the light, strong, 
accurate moulding 
box in rolled steel, 
externally reinforced 
to give maximum 
strength, rigidity 
and long life in 
service 


Shake-out machines 

up to 60 tons capacity, 
pattern plates, box 
pins and bushes and 
similar accessories 





Sterling 


ROLLED STEEL MOULDING BOXES 
SHAKE-OUT MACHINES 
AND ACCESSORIES 
are worth looking into 


STAND 95 


FOUNDRY EXHIBITION 
21-30 MAY, 1959 
BINGLEY HALL, BIRMINGHAM 


STERLING FOUNDRY SPECIALTIES LTD - BEDFORD - ENGLAND 
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machines - 8 








r Sa . f- FOR LOW COST 
’ 4 
SELF-CONTAINED ; QUANTITY PRODUCTION 


WIRE DRAWING “ OF HIGH QUALITY 
MACHINE SUPERFINE WIRE 


For producing 42 s.w.g. (0.10 mm.) It is vibrationless at all speeds 


wire and finer, at up to 4,000 ft per 
min. (20 m.]sec.) 

The Robertson Type 16 SF Sixteen 
Die Superfine Wire Drawing Machine 
is an extremely efficient and compact 
production unit. Complete with motor 
and wire feeding and spooling equip- 
ment, it calls for a floor space no more 


than 48 x 32 in. (1200 mm.x800 mm.) 


and needs no holding down bolts. 
The advanced design of this machine 
is based on a long and close 
association with the problems of the 
user and producer of superfine gauges 
of ferrous and non-ferrous wire. 

The Robertson publication des- 
cribing this machine is available to 


interested engineers on request. 


WHA. ROBERTSON & CO. LTD 
ENGLAND 


BEDFORD 
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top 
ETS cles 
read 
PECO 
specifications 


It's worth taking more than a 
passing look at PECO specifica- 
tions. They're what most of 
today’s top die casters read and 
re-read. In your hands they 
pont pg > oe — remain the best available yard- 
ommatne. Chtain & a of re stick for comparing capacity, 
“world standards" for yourself. ease Of working and output of 
Telephone now. They'll be on your die casting machines. 
eed You can see for yourself one 
of these machines when you 
visit us at The Foundry Trades 
Exhibition, Stand No. 23. 


(Paco) 
PRODUCTS 


PECO MACHINERY SALES (WESTMINSTER) LTD. 

28 VICTORIA ST., LONDON, S.W.1. ENGLAND 

Sales: AIBBey 1793 Service: MACaulay 1212 
Cables: Pecomatic London Telex: 23312 





Marks of 
QUALITY 


and 


RELIABILITY 


ta 


Since 1926 


ee 
meet 5 
See 
Seeman cee 
geo 
we Sct 
PURIC 
phat ot 


ALSICA 





BRITISH FOUNDRY UNITS LTD. 
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1d MELTING 
FURNACES 








By courtesy of Coleshill Aluminium Ltd., 
Gorsey Lane, Coleshill, Warwick. 


L.H. & S. completely motorised rotary melting furnace for all non- 
ferrous metals and alloys. 

Illustration shows one | ton Aluminium capacity, which equals 3 tons 
copper. 

All sizes quoted for and supplied promptly to meet exacting demands 
in connection with non-ferrous alloys. Oil fuel fired, etc. 





Haas OV Ghee SOMES 


HEAD OFFICE: No.1 MORLAND AVENUE, 
STONEYGATE, LEICESTER. ss rerernone: 26302 


MAKERS OF ROTARY AND SEMI ROTARY NON-CRUCIBLE FURNACES, STANDARD TILTING AND LIFT OUT CRUCIBLE 
TYPES. BALE-OUT AND LEAD MELTING FURNACES, ALL CAPACITIES. CUPOLAS FOR IRON FOUNDRIES. 


HEAT RESISTING IRON CRUCIBLES — ALL SIZES 
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MONOMETER MANUFACTURING CO. LTD. 


Savoy House, 115-116 Strand, London W.C.2. Telephone: Temple Bar 9025 


See our Stand No. 2! at the Foundry Exhibition, Birmingham, May 21st—30th 
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CASTING 
MACHINES 


. and ECONOMY means mechanisation with 
SHEPPARD'S INGOT CASTING MACHINES which 
incorporate all the features of traditional methods 
but are compact, self-contained, and economical 
in labour, space and time. 
Illustration shows one of two Ingot Casting Machines supplied to Henry Wiggin & Co. Ltd., for 
the continuous casting of Monel Metal Ingots. Inset shows the substantially built driving head— 
a robust feature typical of the entire range of machines. 


SHEPPARD & SONS LTD - BRIDGEND GLAM 


A SUBSIDIARY OF HAYES INDUSTRIES (WALES) LTD. 
Tel: BRIDGEND 1700 (5 lines) Grams: SHEPPARD, BRIDGEND 


London Office: 153 GEORGE STREET, LONDON W.1. Tel: PADDINGTON 4239 
Representatives in South Wales for G.W.B. ELECTRIC & RESISTANCE FURNACES & CONTROL GEAR. 
BRONX ENGINEERING PLATE BENDING ROLLS & PRESS BRAKES. 





Have you a diecasting problem? 
We have made a close study of 
diecasting from all aspects over the 
course of many years—so make your 


problem our problem, and come 
GI 11S straight to the “seat of learning ’’ 
| or BIRMINGHAM 


PRESSURE IZA KY g IMCs = 


in ZINC BASE AND 
ALUMINIUM ALLOYS 





cc lads 


GILLS PRESSURE CASTINGS LTD., 215 TYBURN ROAD, ERDINGTON, BIRMINGHAM 24 Telephone: EAST 1008 
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EDNALL LANE, BROMSGROVE, Worcs. 
Telephones 2987 & 3576 
































PRESSURE 





MORRIS ASHBY LTD 


305 KINGSLAND ROAD 


LONDON, E8 
CLISSOLD 2628/9 





PRESSURE 


DIECASTINGS 


IN ZINC BASE ALLOY TO BS.1004 
& ALUMINIUM ALLOYS TO BS. 1490 





A.1.D. APPROVED 
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MIDLAND METALLICS LIMITED 


SIDDONS FACTORY ESTATE 
HOWARD ST., HILL TOP, 
WEST BROMWICH, 
STAFFS. 
TELEPHONE: WEDNESBURY 1489 


Gravity and Pressure Diecastings 
of 


PRECISION 
QUALITY and 
DISTINCTION 


In Aluminium and Zinc Base Alloys 


well « true 


High-grade grey iron castings 
aluminium alloy sand and 
Gravity Die castings, alum- 
inium ailoy and zinc alloy 
Pressure Die castings 
Quality castings in 
quantity supply! 


tj Yorkshire Foundries Ltd. 


SAYNER LANE, LEEDS 10 
London Office : 
Ht Square, W.1. 





Get in touch with 
us and solve your 
PRESSURE DI 
problems. 


OR PHONE:- 
WOLVERHAMPTON 22134 








HANDBOOK OF INDUSTRIAL 
ELECTROPLATING 


E. A. Ollard, A.R.C.S., F.R.LC., F.1.M., 
and E. B. Smith 


Facts, figures and formulae for all who 
design, erect, maintain or operate electro- 
deposition plant, and for laboratory 
workers who deal with plating solutions. 
Includes sections on water and drainage 
purifications of solutions, storage and 
handling of chemicals and plating-shop 
costing. 

35s. Od. net. by post 36s. 5d. 


Som oft Destadiion cc lil & Sone Sat. 
Dorset House, Stamford Street, S.E.1 








— Ce Ly 








ECLIPSE FOUNDRY 


& sceseesmpaeeee s. at went LTD., 
TIPTON = STAFFS. 


Jobbing Cast- Sand&Die Gunmetals Pressure 

ings uptoone Castings Phospho;- Castings 
ton Bronze 

Repetition Machine 

Moulded Work 








METALLURGICAL 
PROGRESS 


One of the most time-consuming tasks for 
advanced metallurgical students and re- 
search workers is “Searching the 
literature.” This 3rd edition does this 
task brilliantly and comprehensively. 
6s. Od., post free. 


From all booksellers, published by 
Hliffe & Sons Led., Dorset House, Stamford Street 
London, S.E.1. 
































DIECASTINGS 


PRODUCED TO BSS. 1004 UNDER BSI. LICENCE 9 NW MAZAK ZINC ALLOY 
WESTERN DIECASTING LIMITED 


Members of Z:A.D.C.A. 
PHOENIX STREET, MAZE STREET, BARTON HILL, BRISTOL 5 
Telephone: 5-6593 





Dependable deliveries of large or small 
quantities of high grade diecastings at com- 
petitive prices. Finish machined if required. 
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Keen Prices 


Whichever way 
its looked at 


* Highest Quality ONLY 100% of the highest purity 
materials available are used in its 


manufacture 





Prompt Delivery 


LONDON COLNEY «* ST. ALBANS 











TELEPHONE BOWMANS GREEN 2266 
's 
by 


HALL FOUNDRIES 
a 


ST. MARTINS METAL WORKS 
166-TENNANT STREET 


BIRMINGHAM-I5 


TELEPHONE: MIDLAND 1050 


PRESSURE 
DIE CASTERS 


IN ZINC BASE ALLOYS TO BS1004 
AND ALUMINIUM ALLOYS. 
If there seems to be no way out 
of your particular problems 


GRAVITY DIE CASTINGS IN ALUMINIUM. D : 
call in the company with 
unequalled design and produc- 


SANDCASTINGS IN BRASS, BRONZE tion experience in sheet 
AND ALUMINIUM ALLOYS. metal fabrication and assembly. 


FINE FIGURE AND FALSE CORED Specialists in design 
CASTINGS FROM WAX AND PLASTER. and complete unit 








COW ONH) 





production. 

















Member of the Owen Organisation 











LET US MAKE YOUR PROTOTYPES Hy 
BEFORE CUTTING A DIE. Cmtlnttt= E. CAMELINAT & CO. LTD., 
‘ CARVER STREET, BIRMINGHAM, 1 
ACCURACY ror tue ASKING | Cam tent ni’ trent —~*; —- Oe 
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PONT ITE E x 


in the service of Industry 


Control and Recovery of 
Industrial Dusts and Fumes 


High-efficiency Plant designed to meet customers’ specific needs. 
A SELECTION 


‘Pontifex’ All-British Equipment incorporates seit hake 
‘unit’ construction for speedy and economical installation. amitome 


Consultations free and without obligation. 
Please write for leaflets PDF12/PW12. 


Our ‘pilot’ plants enable site tests to be made under actual working 
conditions so that individual problems may be accurately diagnosed 
before full-scale plant is put in hand. 


wun 


’ 
Rea 
gain bat 


| UD 
if ie 


mies ae 
wits’ 


, : % 
ee i | | , 
- * zie eee | 


Unequalled where accurate pressure control and 
high rates of flow are needed. Recommended 
by Imperial Chemical Industries Limited for 
use with ‘Drikold’ liquefiers. Approved by 
the Carbon Dioxide Company for use with 

‘Cardice’ converters. Now available with new 4 bottle 
Pontifex Patent High Pressure Header which enables 4 cylinders to 
CO: valve be attached at once and used in turn without inter- 
rupting the flow of gas. 
=the vaive that never freezes up Please write for leaflet No. 14C. 


H. PONTIFEX & SONS, LTD., 9-13 GEORGE STREET TELEPHONE : WELBECK 8201 (6 LINES) 
MANCHESTER SQUARE, LONDON, W.1I WORKS : BIRMINGHAM, LEEDS, LONDON 
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A highly-uniform grade, more than 99.5% pure, for 
the finer kinds of galvamising, for sheet rolling, and 
for battery can, brass and pigment manufacture. 


Dependable brands of virgin 


and “SWANSEA VALE”’ zinc for general galvanising. 


a 
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“~~ 


Mazak, also 
zinc brands 
‘ Severn} Avon- 
mouth’, and 
‘ Swansea Vale’ 
are available 
in palletised 
form for safety 
and ease in 
handling. 


In any of the above grades, for 
use in barrel galvamsing and 


unieil roses. 


ZING 


PRODUCTS OF 


MPERIAL (MELTING 


A ee ae Of consistent extreme purity, the standard 
M A Z hi alloy for the production of strong permanent 
die castings of high finish. 


Of high fluidity and maximum strength 
for making blanking and forming dies. 


“KAYEM” 


Of 99.95+% purity for specialised 
electroplating and for high-grade 
battery and cle manufacture. 


CADMIUM 


- SODIUM ZINC An effective deoxidant in brass :. 


melting. 


For alloying with copper, also with 
lead for making lead shot. 


METALLIC 
_ ARSENIC 
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CONSOLIDATED ZINC CORPORATION (SALES) LIMITED, 37 DOVER STREET, LONDON, W.1. 
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Quality Castings 


O-DAY, more than ever before, the foundry industry is faced with the 

necessity of reducing costs and at the same time maintaining the high quality 

of its products. It is, therefore, essential for the foundryman to keep abreast 
of developments and to make full use of all the sources of information available 
to him. In this issue of METAL INDUSTRY, devoted to the interests of founders 
of non-ferrous metals, the emphasis is laid on the production of quality castings 
because we firmly believe that it is only by a continued improvement in quality 
of output that the foundry industry can meet, and beat, the ever-growing 
competition from other materials and other forms of fabrication. 

We would draw particular attention to the article by Mr. Frank Hudson on 
page 417. In it, the author, well-known in the foundry industry, makes a plea for 
the “hall marking” of copper alloy castings to ensure that the right standard of 
quality is being maintained. Already adopted in France by the light alloy and 
iron founders, the “quality label” is an index of the capacity of a particular 
industrial concern to produce a product according to an approved mode of 
manufacture and acceptable standard of inspection. Since a somewhat similar 
scheme is in operation in this country for zinc die-casters, whereby approved firms 
can use the “kite mark” of the British Standards Association, it should be an easy 
matter for other founders to follow suit. By the production of castings of 
guaranteed quality, there can be no doubt that goodwill will be strengthened and 
the volume of business increased. 

Lest it be thought that the production of quality castings is beyond the scope 
of the smaller foundries, the article by Mr. A. B. Martin deals especially with their 
problems in regard to light alloys, and in a later instalment gives details of methods 
of checking that the desired results have been achieved; methods that do not 
require laboratory apparatus and only a very minimum of preparation. In the third 
article, modern methods of melting non-ferrous metals, essential to the production 
of quality castings, are considered. 

Also in this issue will be found an account of those exhibits of direct interest 
to the non-ferrous founder that are to be seen at the foundry exhibition at Bingley 
Hall, Birmingham, which opened yesterday and is to continue till May 30. 
Promoted by the Foundry Trades’ Equipment and Supplies Association, an 
organization representing the leading firms in the United Kingdom engaged in 
supplying the needs of founders, this is the first exhibition since the war devoted 
entirely to the interests of the foundry industry. Exhibitions of this nature 
encourage discussion and good relations between manufacturer, supplier and user. 
Only by such close co-operation can progress in design, operating techniques and 
the use of materials be maintained and stimulated. The effort is worthy of every 
support and we are confident that it will be a great success. Our only criticism is 
that we feel that success would have been even more assured if it had been possible 
to hold a convention at the same time as the exhibition. This system has proved 
to be well worth while at other exhibitions, notably the Mechanical Handling and 
Plastics exhibitions, and we commend the suggestion to the organizers and to the 
Institute of British Foundrymen, whose co-operation would, of course, be essential. 
Might it not be possible, for instance, to hold the exhibition at the same time and 
the same venue as the annual convention of the Institute of British Foundrymen? 
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Out of the 
MELTING POT 


HAT is still known as the lost wax 
casting process has nowadays, of 
course, at least in its industrial 
versions, more often than not nothing to do with the 
material provided by busy little bees. Here, as elsewhere, 
synthetics have largely replaced the natural product. 
Various thermosetting plastics, various low melting-point 
substances, mercury, plastics materials that can be dis- 
solved out using organic solvents, and other “waxes” have 
been suggested for the purpose. Yet another suggestion 
envisages the use for such lost wax patterns of mixtures of 
urea with salts, for example, urea with 10 to 30 per cent 
potassium nitrate and sodium nitrate, or with 5 to 15 per 
cent of aluminium sulphate and ammonium sulphate. The 
above mixtures comprise both eutectic and hypoeutectic 
compositions with a relatively wide solidification tempera- 
ture range which enables the production of patterns by 
injection moulding as well as by the simple casting 
technique. The mixtures have adequate fluidity and good 
mould filling ability. The patterns obtained using these 
mixtures do not take up moisture when exposed to the 
atmosphere and have good mechanical properties. The 
shrinkage is less than 0-15 per cent. The mixtures are 
readily soluble in hot water, and this enables the patterns 
to be removed with little trouble after the refractory invest- 
ment has been applied. Another important advantage of 


Another 
“Wax’ > 


these compositions is that in the process of removing the 
pattern by dissolving it in hot water, no thermal expansion 
of the pattern occurs and, consequently, no precautions 
against the risk of such expansion affecting the investment 
mould need be taken. 


Framework HAT are the ways and means 
for Thought W used in arriving at subjects for 

Symposia, conferences, and the 
like? ‘Whether a given subject has been thought up on the 
spur of the moment by an individual, whether it has been 
selected from some list of possible subjects, whether it has 
emerged in the course of the deliberations of a committee 
or even a “brain-storming” team, is of less immediate 
interest than the nature of the best of such subjects and 
their peculiar fitness for the purpose for which they are 
intended. The above musings were set off by a particu- 
larly excellent example of the species: the subject chosen 
for discussion at this year’s autumn meeting of the Société 
Francaise de Métallurgie, namely, “Gases in Metals.” 
Probably the most important characteristic of this subject, 
as of all subjects of successful Symposia, is its ability to 
prompt the immediate reaction: but surely we know all 
about gases in metals. The success of the Symposium 
depends, of course, on the fact that even if we do know 
everything about gases in metals, it is some little time since 
we have known it, as a result of which we may well have 
forgotten some of it. There is also the fact that what 
knowledge there is, is scattered, and an opportunity of 
collecting it together will be most welcome. This will also 
serve one of the other main purposes of a Symposium, the 
provision of a setting in which any lack of knowledge is 
most likely to show up and in which it will be most readily 
observable. Yet another purpose is, of course, the pro- 
vision of opportunities for personal contacts and communi- 
cations which achieve more, and in a much shorter time, 


than could ever be achieved through the “literature.” 
Considering all the benefits derived from a Symposium on 
a well-chosen subject, the question naturally arises as to 
whether more could not be done by way of thinking up 
more of such subjects. Not in order to have more Symposia 
(heaven forbid!) but in order to have more frequently the 
salutary experience, after making the necessary effort, of 
being able to have a look at the wood in spite of the trees. 


Unexpected 
the risk of sooner or later being 
proved to be wrong. Take, for 

example, the following recent remarks on the effect of 

common impurities in commercially pure titanium: 

“Oxygen, nitrogen and hydrogen are impurities in all 

titanium products. The first two are desirable when con- 

trolled within specified limits; this is accomplished by 
blending different grades of sponge. Hydrogen is always 
undesirable.” Many a discovery has been made after first 
refusing to accept too categorical a statement. This has 
now happened in connection with the above statement 
regarding the effect of hydrogen in titanium. This state- 
ment was based on the common knowledge that pure 
titanium is very strongly embrittled at room temperature 
by the presence in it of hydrogen, and that many titanium 
alloys are likewise embrittled at room temperature by even 
very small amounts of hydrogen. Instead of leaving the 
matter at that, a discovery now requires the above sweeping 
statement to be modified by pointing out that while it was 
previously believed that hydrogen had only deleterious 
effects in titanium alloys, it has unexpectedly been found, 
according to the invention, that the hot workability of 
titanium alloys is actually improved by hydrogen. Thus, if 
an alloy, which is otherwise difficult to hot work or requires 
very high working temperatures, is melted in the presence 
of hydrogen so that it can take up the gas, the resulting 
hydrogen-containing alloy is much more easily hot worked 
than the hydrogen-free alloy. Admittedly, in order to 
obtain good mechanical properties in the hot worked 
product, it is generally necessary to remove the hydrogen 
after the hot working has been completed. The amount of 
hydrogen required is between 0-05 and 1 per cent, alloys 
which are more difficult to hot work requiring more 
hydrogen. Since, moreover, such alloys usually are able 
to take up only a limited amount of hydrogen, as much 
hydrogen as will dissolve should generally be incorporated. 
A particular example of the beneficial effects of hydrogen 
is provided by titanium-aluminium alloys, which, if they 
contain more than 6 per cent aluminium, are very difficult 
to hot work and require very high working temperatures, 
so much so that such alloys could not be used commer- 
cially. Introduction of hydrogen by arc melting in an 
atmosphere of 75 per cent argon and 25 per cent hydrogen, 
or by heating in hydrogen at 900°C., renders such alloys 
capable of being forged and hot rolled at 750°-950°C. 
with considerable deformations, and with little or no 


cracking. After hot working, the 
; hydrogen content of the alloys is 
reduced below 0-002 per cent 
by heating to 1,000°C. in a high 


vacuum. 


Gitte rat 0 statements always run 
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DESIGN 


Control Techniques for the Small Foundry 


By A. R. MARTIN, B.sc., .R.S.M. 


castings produced for the com- 

mercial market at present are 
“space fillers.” Dimensional tolerances 
are usually the only requirement, since 
the component would be strong enough 
to do its job cast in any available alloy. 
Aluminium casting alloys are fre- 
quently used because of the ease of 
fabrication to close limits by the 
gravity die-casting process which, in 
turn, allows reduced machining costs. 

The small foundry, with its low 
overheads, comes into its own in this 
field, offering quick delivery of “one 
off” jobs and highly competitive prices 
for long runs. 

More demanding end-use require- 
ments impose additional costs because 
of the extra effort involved or as a 
result of lower recoveries. Inspection 
costs will also be increased. Moreover, 
orders for short run or “one off” cast- 
ings do not allow scope for technique 
development. There are few non- 
destructive tests available to the 
founder, and destructive tests reduce 
the recovery by the number of castings 
destroyed in the test. The most critical 
end-use requirements can only be met 
by laboratory control at all stages. For 
the small foundry not equipped with a 
laboratory, the answer lies in aiming 
for straightforward techniques based on 
sound principles that are appropriate 
to the method of working. 

The principles on which such tech- 
niques may be based have been set 
out in considerable detail in Papers 
presented at an Institute of Metals 
Symposium on the Metallurgical 
Aspects of the Control of Quality in 
Non-Ferrous Castings.'! Although these 
Papers were written by metallurgists 
for metallurgists, the information con- 
tained in them, and brought out in 
the subsequent discussion, does not 
only find application in the foundry 
equipped with laboratory facilities. 

The purpose of this article is to 
suggest that, by applying known and 


A VERY large proportion of the 


Diagrams showing riser arrangements. 


volume of the conical portion may vary over a wide range. 


COMPOSITION AND 


well established principles to: — (i) the 
design of the casting and its mould, 
(ii) control of the melt composition, (ili) 
control of the melt condition, (iv) 
control of the pouring temperature, any 
foundry may expect to achieve a fair 
measure of casting quality. 

The only requirements are:— (a) 
effective supervision of details, (b) 
records of techniques, (c) inspection 
records. 

The most convincing evidence of 
control is the achievement of consistent 
results (inspection records). Consistent 
results will depend on_ consistent 
working conditions (records of 
techniques). The control of casting 
quality is therefore dependent on the 
application of consistent working con- 
ditions rather than as a result of a post 
mortem by the inspection department. 


Casting and Mould Design 


The design of the casting and its 
mould are one and the same operation. 
The principles of casting design are too 
well known to need repetition here. It 
should also be unnecessary to point out 
that these principles apply quite inde- 
pendently of the method of casting and 
that castings produced in shell moulds 
for example, require to be fed as 
adequately as they would be if pro- 
duced in sand moulds. They are so 
frequently ignored that it is now 
accepted that the foundryman’s art 
consists of reversing naturally occurring 
temperature gradients in order to 
establish directional solidification in the 
required direction and in supplying 
feed metal to large sections, isolated 
from the risers by thin walls calculated 
to solidify in a fraction of the time. 

In many such cases, techniques may 
be developed that produce satisfactory 
recoveries but in such cases the quality 
is not inherent in the technique but 
depends on supervision of the opera- 
tion and inspection of the casting. This 
is not “technique control.” Two 


(a) Conventional} riser’: the diameter cf the neck and 


(b) Exothermic sleeve, must be 


separated from the casting by moulding sand to prevent damage to the surface; provides constant 


volume of feed metal. 
of feed metal 
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(c) Porous plaster sleeve, no neck required; provides constant volume 
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examples of recently developed tech- 
niques that materially assist in 
providing consistent working conditions 
are: —(a) insulating riser sleeves for 
insertion in sand moulds, (b) automatic 
control of the gravity and pressure die- 
casting processes. 

because of their thermal insulation 
and shape, insulating riser sleeves 
provide adequate feed with the 
minimum of metal, the volume of the 
feed metal does not vary, and because 
they do not react (at any rate with alu- 
minium alloys) they may be placed in 
contact with the surface of the casting, 
eliminating the usual neck. 

This last point is of particular impor- 
tance since, all too frequently, the 
junction between the riser and the 
casting is necked down to allow the 
riser to be broken off or to provide a 
witness for sawing. This neck may 
easily solidify before either the casting 
or the riser, making the riser 
completely ineffective. 

Mechanization is now being widely 
applied to the gravity die-casting 
process and Fletcher? refers to mechan- 
ization as the greatest single advance 
in the art. The pressure die-casting 
process is already mechanized so that 
tor either process it is a relatively short 
step to apply automatic sequence 
control to the various operations of 
opening and closing the die. To delay 
the withdrawal of the various core 
pieces and the opening of the die until 
solidification is complete, process 
timers may be included in the circuits 
and, once set up and running smoothly, 
an extremely high order of consistency 
in casting ‘conditions can be 
maintained. 

In order to take full advantage of 
these possibilities, automatic control of 
the melt temperature is essential. 
Automatic temperature control is seen 
at its best in the low frequency induc- 
tion holding furnace although it is 
possible to apply automatic control to 
other types of furnace. The size of 
the furnace must be related to the rate 
at which molten metal is withdrawn for 
casting since it is asking too much of 
any control system to cope with the 
wide fluctuations in temperature that 
occur when large amounts of molten 
metal are withdrawn and replaced by 
fresh metal from a bulk melting furnace. 

During the manual operation of a 
gravity die, thin section cores may be 
quenched between casting operations 
to prevent them becoming overheated. 
Re-design of these parts to allow 
cooling water to be passed through 
them continuously removes the erratic 
temperature fluctuations that otherwise 
occur. Water-cooling the body of the 
die in selected areas produces a far 
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General purpose gravity die-casting machine, die closed, pouring in progress 


more consistent “heat balance” in the 
die than is possible by variations in the 
thickness of the die coating and results 
in more positive removal of the heat 
from the casting. Water-cooling confers 
advantages when applied to manually 
operated dies but is essential to the 
mechanized die. 


Control of Melt Composition 


Process scrap inevitably arises in a 
foundry in the form of runners and 
risers. If several alloys are being re- 
melted then scrap segregation, which 
involves nothing more than good 
housekeeping, is a vital necessity. 


Chemical analysis will detect the con- 
sequences of mixed alloys but will not 
prevent them. Some foundries take the 
precaution of remelting in bulk all their 
process scrap which is then poured into 
ingots and analyzed before re-use. This 
course of action does nothing to 
prevent contamination and, moreover, 
if serious contamination does take 
place, it defeats its own object in that 
a large melt has been rendered useless 
(or at best, usable only at a cost). 

The founder, whose melting 
facilities consist only of small crucible 
furnaces will purchase pre-alloyed ingot 
and will not normally consider making 
any additions, and in fact it may not 


General purpose gravity die-casting machine, die opened and casting being extracted 
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be practicable to do so. If each furnace 
charge consists only of pre-alloyed 
ingot, the composition will vary from 
batch to batch of ingot. By including 
a proportion of process scrap in the 
charge these variations are reduced. 

If consistent melting conditions are 
aimed at, such that losses of elements 
due to ‘oxidation or gains in 
impurities due to pick up from refrac- 
tories or furnace tools are known and 
are consistent, other advantages accrue, 
which will become apparent in the 
following example. 

To take a practical case, assume that 
a founder is producing castings in 
LM.11 alloy. ‘The impurities in this 
alloy should be as low as possible. It 
is also assumed that this founder is 
melting in small crucible furnaces and 
makes no additions to his charges other 
than process scrap and that he has 
established a consistent remelting 
practice that limits the pick up of iron 
at each remelting to 0-03 per cent. 

If a batch of pre-alloyed ingot is 
supplied with an iron content of 0-12 
per cent, the iron content of a melt 
using only this ingot would be: 

e,—0-12 +0-03=—0-15 per cent. 


If the process scrap from this melt is 
included in the next melt with an equal 
weight of ingot, the iron content will 
be increased to: 

e,=0-12 x 0-5 + 0-15 x 0-5 + 0-03 
0-17 per cent. 

The iron content increases to 0-18 
per cent at the next remelting and levels 
out at this value. 

For the general case, assume that a 
batch of ingot contains e per cent of 
alloying element of which g per cent is 
gained or lost at each remelting. If the 
first melt contains only ingot, the 
composition of the melt will be: 

éi-e+g 
(g counted positive for melt gain and 
negative for melt loss), As_ before, 
process scrap of composition e, is 
mixed with the ingot, the proportion 
of the scrap being p (p less than 1). 
e.=(1-—p)e+p (e+g)+8 
From this it follows that at the next 
remelting 
e:—(1—p)e+ple+pgt+g)+zg 
e+p’g+pgte 
and e,-e+p*g+p*g+pgt+g 
Rewriting the correcting terms con- 
taining g in the reverse order provides 
the series 
&+PE+p’gtp*g 
which is a geometric progression and 
the sum a (a=accumulated melt loss 
or gain) to n terms (m=number of 
times the process scrap is circulated) is: 
(1 — p”) 
a D 
As n tends to infinity 
& 
1—p 
and this expression is illustrated in 
the graph opposite. 
This chart may be used in several 


a- 








Metal Industry, 22 May 1959 


ways. Returning to the example of 
iron pick up in LM.11 alloy, the known 
quantities were the iron picked up at 
each remelting and the amount of 
process scrap in the charge. Tracing 
vertically upwards to the point of inter- 
section of the line for 50 per cent scrap 
and the curve for 0-03 per cent gain 
and from this point horizontally across 
to the axis for accumulated melt loss 
or gain yields a value of 0-06 per cent. 
The iron content therefore levels off at 
a value of : 

0-12 +0-06=0-18 per cent 
which confirms the calculated value. It 
might be permissible to allow the iron 
content to rise to 0-2 per cent. This 
fixes the allowable accumulated melt 
gain at: 

a-—0-20—0-12=0-08 per cent. 
Tracing across from this ordinate to the 
curve tor 0-03 per cent gain at each 
remelt a value of 62 per cent is obtained 
for the amount of process scrap that 
may be included in the charge. 

Melt losses may be determined using 
this same chart. Assume a founder 
remeiting LM.10 alloy has established 
a practice that limits the loss of 
magnesium to 0-3 per cent at each re- 
meiting. If ingot is supplied with a 
magnesium content of 10-8 per cent 
and it is considered that the melt 
magnesium content should not fall 
below 10-3 per cent the accumulated 
melt loss will be: 

a—10-8—10-3=0-5 per cent 


Tracing horizontally from a=0-5 to the 
point of intersection with the curve for 


0-3 per cent loss or gain and from this 
point vertically downwards to the 
percentage scrap in charge axis yields 
a value for 40 per cent process scrap. 

When small batches of ingot are 
remelted so that the composition of the 
process scrap fluctuates, it obviously 
detracts from the value of this method. 


Hand-operated die for 
casting pistons two 
at a time. The die 
halves are  water- 
cooled 


the largest 
to mix 


to use 
batches or 


The answer is 
available ingot 
smaller batches. 

The direct reading spectrograph has 
been advanced as the ideal instrument 
for control of foundry alloy composi- 
tions.! The speed with which analyses 
may be produced certainly makes it 
very attractive. Whilst the accuracy of 
the results it produces is not in 
question, it should be borne in mind 
that it gives the composition of a very 
small sample of metal. In casting alloys 
containing high concentrations of 
alloying elements quite surprising 
amounts of segregation may take place 
in quite small chill cast samples. To 
some extent the amount of the segrega- 
tion may be reduced by attention to the 
casting technique but the sample will 
still have to be carefully sampled; just 
as for chemical analysis, if represen- 
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PER CENT SCRAP IN CHARGE (P) 


to percentage of scrap 
in melt 


tative (as distinct from accurate) results 
are to be obtained. The speed of 
operation is such that in extreme cases, 
determinations may be made at several 
points on a sample and the results 
averaged to obtain a_ representative 
level. 

The cost of installing a direct reader 
may include the cost of a temperature- 
controlled, air-conditioned room in 
which it is to operate. Against this, 
the writer has seen foundries in the 
States employing direct readers in 
rooms that were neither temperature- 
controlled nor air-conditioned. These 
instruments were calibrated by means 
of purchased standards that were 
sparked with every batch of samples. 
Reliance was placed on the fact that 
the ambient temperature and humidity 
would not change appreciably during 
the short space of time in which the 
samples were analysed and, in fact, the 
method appeared to be justified. 


Control of Melt Condition 


On the subject of melt quality, all 
authors stress the importance of good 
housekeeping and rightly so. It is a 
requirement that can be met by any 
foundry and the cost of the effort is 
small in comparison with the dividend. 
Briefly summarized, good  house- 
keeping involves:— (a) segregating 
scrap by alloys; (b) the charge com- 
ponents must be clean and in good 
condition—it is also a requirement that 
process scrap should be of a suitable 
size; (c) the melting equipment (furnace 
tools, crucibles etc.) should be clean 
and in good condition and properly 
coated where this applies. 

There is little point in producing 
melts containing excessive amounts of 
oxides and gas and then applying 
elaborate and expensive treatments to 
clean the melts. 

Control of the melt temperature is 
desirable to prevent undue losses by 
oxidation. Moreover, aluminium alloys 
held for long periods at high tempera- 





Arrangement for control of gas content in bale-out furnace 


tures will absorb hydrogen and solidify 
with a coarse grain. 


Control over losses by oxidation 


makes for control over the chemical 
composition as outlined in the previous 


section. 

Several methods are available for 
refining the grain of aluminium alloy 
castings although the small founder 
may rely on the fact that the ingot used 
has been grain-refined by the supplier. 
Provided the melt temperature is kept 
under reasonable control it is safe to 
do so but the nuclei responsible for the 
refinement may be dissolved by pro- 
longed or repeated exposure to high 
temperatures and then become 
ineffective. 

The advantage of automatic control 
of the holding furnace temperature has 
already been mentioned. Automatic 
control of the melting furnace tempera- 
ture is also worth consideration. 

The subject of grain refinement 
raises the general question of metal 
treatments which may be classified 
as:— (a) the prevention of oxidation; 
(b) the removal of oxides; (c) grain 
refinement (d) degassing control of gas 
content (e) modification of aluminium 
alloys. 

From the point of view of developing 
techniques that make for consistent 
working conditions all that need be 
said is that where alternative treatments 
exist, select the one suited to the 
furnace in which the treatment is to be 
carried out. This consideration should 
override any question of the relative 
costs of the methods. Where only one 
method of treatment exists then, if the 
furnace equipment is not suitable, the 
treatment may be carried out in a 
transfer ladle or pouring ladle although 
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particular attention must be paid to the 
rapid temperature drop in small ladles. 

Most of the oxide encountered will 
have been introduced into the melt as 
the oxide coatings on the surfaces of 
the ingots and process scrap. Cover 
fluxes are available for both crucible 
and reverberatory type furnaces. 

The elements necessary for nuclea- 
tion may sometimes be added as 
hardener alloys or as fluxes. Such 
small additions are required that, unless 
the melting is being carried out in 
large capacity reverberatory furnaces, 
fluxes yield more consistent results 
than hardeners. 

Removal of hydrogen from molten 
metal is achieved by bubbling a suitable 
purging gas through the melt. The gas 
may be obtained from cylinders or as 
a result of the breakdown of pro- 
prietary degassing tablets. 

Efficient degassing requires a long 
time of contact between the bubbles of 
the purging gas and the molten metal 
and to fulfil this condition a deep 
crucible, preferably of small surface 
area, is required. It is a waste of time 
and purging gas to attempt to degas 
a melt in a_ shallow reverberatory 
furnace of large surface area. Under 
these conditions the treatment may be 
carried out in the transfer ladle or 
pouring ladle. A further good reason 
for doing so is that in any case the 
appropriate time to carry out the treat- 
ment is immediately prior to casting. 
A short settling period should be 
allowed to enable non-metallic inclu- 
sions to float to the surface and be 
removed. 

For the production of certain types 
of commercial aluminium alloy gravity 
die-castings, hydrogen is deliberately 
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introduced into the melt in order to 
mumimize shrinkage and _ cracking 
trouoies. The usual metnod of intro- 
ducing the hydrogen is by way of 
proprietary preparations based on saits 
witn iarge amounts of water oi 
crystaluzation. Immediately fottowing 
us treatment the hyarogen content oi 
tne meit may be excessively nign, 
wnereas after several castings have been 
poured further treatment may be 
necessary to restore the level. As an 
aid to more consistent working condi- 
tions, the methods of introducing 
nydrogen proposed by Scheuer and by 
Baker: merit consideration. The basic 
principle underiying both methods is 
that the hydrogen is introduced by 
bubbling a steady stream of a mixture 
of gases through the melt. ‘The rate 
at which the gas mixture is introduced 
into the melt is varied to adjust the 
hydrogen content to within the desired 
range and the level may be maintained. 
Scheuer! also describes a “hot spot” 
die for producing test plates to indicate 
the level of gas content which appears 
to be a thoroughly practical foundry 
control test. 

Melts of aluminium silicon alloys may 
be treated either with metallic sodium or 
with fluxes containing sodium fluoride. 
Sodium metal is added in such small 
quantities that again for consistent 
results it is better to use the flux 
addition for small melts. Sodium metal 
is best added to a deep crucible so that 
if a shallow bath of large surface area 
has to be treated, it is best to make the 
addition to the transfer or pouring 
ladle. Flux treatment of the bath is 
not a good alternative in this case, not 
only because of the high cost of the 
flux relative to that of sodium metal, 
but because of the severe attack on the 
furnace refractories by the flux. 

The characteristics of the un- 
modified 12 per cent silicon alloy are 
its fluidity and the fact that, having no 
freezing range, the contraction cavity 
is a well defined pipe. When the alloy 
is modified it loses fluidity to quite an 
appreciable extent. If the treatment 
has been carried out with metallic 
sodium, the well defined shrinkage 
cavity is dispersed as gas porosity and 
the shrinkage characteristic of the alloy 
appears to have been altered. If the 
treatment has been carried out with 
vacuum melted sodium or with flux, 
the hydrogen introduced will be con- 
siderably less and the modified metal 
will have the shrinkage characteristic of 
the unmodified metal. Particular 
attention will have to be paid to ensure 
that castings poured from melts so 
treated are adequately fed. 
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Pressure Die-Casting Review 


High Speed 
Die-Casting 


new die-casting machine, the die- 

caster must take account of many 
factors, and, for most foundries, one of 
those factors would inevitably be the 
adaptation of existing dies to the new 
machine. The importance of this 
aspect at once becomes clear when it is 
appreciated that the high cost of dies 
involves even a small foundry in a 
capital outlay of several thousands of 
pounds. 

This factor has been one of the 
primary concerns of the E.M.B. Co. 
Ltd. in introducing their new die- 
casting machine, the 12A—a machine 
that provides manual or automatic 
operation while being similar in size and 
capacity to the widely-used manually- 
operated No. 12 that the company has 
been building for some years. These 
machines, fitted with a hot chamber 
head, will cast zinc, lead and tin alloys. 
A cold chamber head is quickly inter- 
changeable, enabling the same machine 
to deal with aluminium, magnesium 
and copper alloys. 

Like all E.M.B. machines, operation 
is by compressed air, giving a much 
greater range of injection speeds—from 
200-1,750 ft/min.—although in normal 
operation, controlled speeds around 
750 ft/min. are usual. 

The high injection speed, which is 
only possible with an _air-operated 
machine, governs the thickness and 


[: considering the installation of a 


The E.M.B. No. 12A die-caster, showing the rear and furnace end of the machine 


density of the castings. With a slow 
injection speed the casting must be 
thick to prevent freezing before the 
cavity is filled. It is claimed this 
machine enables the same casting to 
be made much thinner, thereby saving 
metal and at the same time improving 
the surface for subsequent finishing 
processes. 

The machine embodies a powerful 


Pressure die-casting in zinc alloy for base of companion set 


toggle-operated lock, powered by com- 
pressed air and controlled by a 
hydraulic dashpot that ensures “cushion- 
ing” as the dies close, thus preventing 
damage to expensive dies. An added 
safety device for fully automatic 
machines is the low pressure closing of 
the dies. If flash builds up, or a 
casting fails to fall clear, the dies do 
not close tightly together and the high 
pressure lock is prevented from coming 
into operation. 

A light, hand-operated guard, fitted 
with toughened glass windows, is 
mechanically interlocked with the 
movements of the platen and _ the 
injection valve. 

A sensitive hand control of the 
machine is provided for setting up 
intricate dies. 

Automatic operation gives timed 
control for injection, freezing and die 
opening, all independently adjustable. 

The automatic control unit is depen- 
dent on an air motor built into the 
locking head. Power is derived from 
a double acting air cylinder which 
rotates (by means of a rack) the cams 
controlling the air and oil valves 
operating the machine. The unit has 
four dials for adjusting: (1) the time 
of opening the dies, (2) the time of 
freezing, (3) the time of packing the 
casting, and (4) the position of the fast 
ejection part of the stroke. An 
emergency stop is incorporated, by 
means of which the movement of the 
platen in either direction can be 
stopped instantly. 
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The capacity of this machine is 
approximately 6} lb/shot of zinc alloy 
with a die locking force of 120 tons, 
and an __ injection pressure of 
2,100 Ib/in? down to 1,3501b/in?. 
Platen size is 20in. by 20in. and 
the space between the tie bars 12} in. 
by 124in. The maximum die height 
is 15in. and the minimum is 6 in. 

An interesting feature of all sizes of 
the new ranges of E.M.B. machines is 
that steel castings and forgings are 
being used wherever possible to replace 
cast iron, an important step in view of 
the higher locking pressures being 
used in the latest machines. This does 
not, of course, apply to the main bed of 
the machine which is of cast iron, or 
in the case of larger models, fabricated. 





Above : One half of a 
body for a toy sewing 
machine 


Left : Casting for side- 
light housing 


The accompanying illustrations show 
a number of typical die-castings, as 
well as the machine itself. Two of the 
die-castings—the toy sewing-machine 
body and the sidelight housing—show 
clearly the extensive projected area and 
thin wall sections which are a feature 
of castings produced on machines with 
high injection speeds. In the former, 
the wall thickness is approximately 
0-060 in., and in the sidelight housing 
it is 0-055in. The other casting 
illustrated is the base for a companion 
set, the domed surface of which has to 
take a high quality chrome finish. 
Polishing has been reduced to a 
minimum as a result of the freedom 
from flow marks, cold shuts and 
inclusions. 
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Nickel Copper Alloy Castings (B.S. 
3071 :1959). Price 4s.0d. Nickel and 
Nickel Alloys—Sheet (B.S.3072: 
1959). Price 5s.0d. Nickel and 
Nickel Alloys—Strip  (B.S.3073: 
1959). Price 5s. 0d. Nickel and Nickel 
Ailoys—Tube (B.S.3074: 1959). Price 
5s.0d. Nickel and Nickel Alloys— 
Wire (B.S.3075:1959). Price 4s. Od. 
Nickel and Nickel Alloys—Rods and 
Sections (B.S.3076 : 1959). Price 
5s. Od. 


HIS series of standards for nickel 

and nickel alloys supersedes the 
earlier series, B.S. 1525-1537, issued in 
1949, 

B.S.1537_ referred to one _ nickel 
copper alloy, but its successor, B.S.3071, 
includes requirements for two further 
alloys with higher silicon contents; they 
have been added to meet Service 
requirements. 

The standards for wrought materials 
have been regrouped so that one docu- 
ment applies to each wrought form, as 
in the B.S.1470-1477 series for alu- 
minium and in the schedules of wrought 
copper and copper alloys which are in 
course of preparation. 

The requirements for the three 
materials included in the earlier series 
of standards have been amended, and 
a fourth material—low carbon nickel— 
has been included for some forms. 
Code numbers have been allocated to 
them and are used throughout the 
series, but associated with the British 
Standard number for each wrought 
form. 

Sheet and strip material are now the 
subject of separate standards. 


Men and Metals 





As announced in this column last 
week, Professor A. J. Murphy was 
elected President of the Institution of 
Metallurgists at the annual general 
meeting held in London. At the same 
meeting, the following elections were 
also announced :—President-Elect: Mr. 
W. E. Bardgett, B.Sc., A.M.I.Mech.E., 
F.I.M.; vice-presidents: Dr. W. O. 
Alexander, B.Sc., Ph.D., F.I.M., and 
Professor J. W. Cuthbertson, D.Sc., 
A.M.LE.E., F.I.M. Ordinary member 
of Council elected by Fellows: Mr. L. 
Rotherham, M.Sc., F.Inst.P., F.1I.M. 
Ordinary members of Council elected 
by the Associates: Dr. C. S. Ball, 
B.Met., Ph.D., A.I.M.; Mr. Desmond 
Lewis, B.Sc., A.I.M., and Dr. I. G. 
Slater, M.Sc., Ph.D., F.I.M. 


Yesterday (Thursday) evening at the 
annual general meeting of the Institu- 
tion of Mining and Metallurgy, held in 
London, Dr. J. H. Watson, C.B.E., 
M.C., A.R.S.M., B.Sc., Ph.D., was 
inducted President of the Institution 
for the ensuing year. 
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PROPERTIES — 


Quality in Copper-Base Alloy Castings 


By F. HUDSON, F.1.m. 


DESIGN 


PRODUCTION METHODS 


Increasingly exacting demands by engineers are being made for higher quality castings, especially 
since the advent of high speed engines such as are being used today in many fields of propulsion. 

Still greater demands are likely, and while some of these may be met by techniques associated 
with the processing of the newer metals, there is still much to be done in the improvement of 


castings in the well-known and well-tried alloys. 


This articie discusses some of the problems 


facing founders of copper-base alloys: it was presented as a lecture earlier this year to 


the Association of Bronze and Brass Founders 


OR many years the demand for 
F esssines exceeded the rate of 

supply and this created a seller’s 
market. The buyer was content to 
take what he could get. Within the 
last 12 months, however, conditions 
have changed and a sign of the times, 
consequent upon reduced foundry 
activity, is the increasing demand by 
buyers of castings that specifications be 
met and in some cases tightened up. 
At a meeting sponsored by the 
American Society for Metals, held at 
Cleveland, Ohio, last October, the 
subject “Design and Specification for 
High-Quality Castings”! was discussed. 

Reporting upon castings for aircraft 
and missiles, Sparling (Convair- 
Pomona Division) mentioned that such 
components should measure up fully to 
specification test values. In_ this 
connection, integral parts of the casting 
subjected to tensile and other tests 
would be more significant than values 
obtained from separately-cast test bars. 

In connection with castings for the 
petroleum-refining industry, Rees and 
Manuel (Socony Mobil Oil Co.) stated 
that pressure-resistant castings of high 
quality were required for valves and 
fittings, etc., capable of withstanding 
pressures ranging from a vacuum to 
5,000 Ib/in? over the temperature range 

29°C. to 816°C. A service period 
of 10 years is expected. The authors 
felt that standards should be set up for 
(a) soundness, and (b) minimum 
quality, and that the foundryman must 
co-operate with the user to improve 
products. 

Elsey (Pennsylvania Railroad Co.) 
commented upon the position of 
castings in the railroad industry and 
suggested that a saving in the weight 
of castings could be achieved through 
research on design. In addition some 
means were necessary for the foundry- 
man to be able to prove that his control 
of quality was so thorough that the 
purchaser would not be required to 
spend additional money in providing a 
duplication of inspection. (In_ this 
connection it might be mentioned that 
in the U.S.A. suppliers to the Navy are 
now responsible for all inspection 
requirements. Naval inspection only 
covers the records, not the castings 
themselves.) Also, the costs of rejec- 
tion ought to be seriously accounted for 
and the foundrymen’s engineers and 
representatives should be more know- 


in London and Wolverhampton. 


ledgeable about the product they were 
delivering. 

Whitney (Kearney and  Trecker 
Corporation) dealt with machine-tool 
requirements and pointed out that the 
industry was built upon the need to 
purchase “one casting only” in many 
cases. He suggested that measures 
which increased casting costs, but 
which saved money in other directions, 
were desirable elements for foundry- 
men to study and they should choose 
either to spend more money on 
technical control or lose the corres- 
ponding amount in scrap. 

In reading the report of this meeting 
one gets the impression that the buyers 
and users of castings in the U.S.A. are 
not altogether satisfied with the present 
standard of quality and they would like 
to see some improvement effected. If 
a meeting of this kind were held to-day 
in Britain it is highly probable that the 
conclusions would be of a similar 
nature. 

So much for the present. What 
about the future? For a moment let 
us go back 50 years to life as it was at 
the dawn of the twentieth century. 
The motor car was still in its infancy. 
There were no aeroplanes, gas turbines, 
guided missiles, radio, radar, television, 
or nuclear power. There were few 
oil-refineries, for there was little 
demand for petrol. The petroleum 
industry is virtually a post-war growth, 
and what an astounding growth it has 
been! No less than £558 million worth 
of petroleum equipment has _ been 
purchased in this country for the five- 
year period 1953-1957, and the rate of 
growth is still increasing. These are 
just a few of the new developments 
which have taken place during the past 
50 years and there are many more. 

What is going to happen in the next 
50 years? It is probable that new 
developments will be even greater and 
more numerous than in the first half 
of the present century. For example, 
take the subject of marine engineering. 
In the small boat field the Americans 
are ahead of the United Kingdom and 
Europe. There is a huge market in 
North and South America for pleasure 
craft and these are now being fitted 
with very large outboard motors 
developing up to 70h.p. giving speeds 
of 45 to 50 miles per hour. Non-ferrous 
castings form a major part of these 
motors. For example, a one-piece 
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HALL-MARKING 


aluminium-alloy die-casting forms the 
cylinder block, intake manifolds, and 
upper crankcase. Cast iron cylinder 
sleeves and a bronze half-bushing are 
all cast in place. The cylinder block 
casting weighs about 37 Ib., and the die 
about 6} tons. Propeller speeds are 
high and it is customary to fit high- 
tensile aluminium bronze propellers. 
It may be of interest to note that these 
large outboard motors will shortly be 
manufactured in this country. 

At the moment the application of 
hydrofoils to ships’ hulls is being given 
serious consideration by American 
marine engineers and development 
work has already been successfully 
accomplished relative to their use on 
small craft. Hydrofoils are small fins 
fitted to the side of the hull and they 
act in a similar way to the flaps on an 
aircraft’s wing. By varying the pitch 
of the hydrofoils, when the ship is 
travelling at speed, the hull can be 
raised out of the water so that it planes 
along the surface. ‘This increases the 
speed of the ship enormously and 
eliminates much of the motion caused 
by rough seas. In the autumn of last 
year the writer attended a meeting of 
naval architects and marine engineers, 
held in the United States, when a Paper 
was presented on this subject and it 
was evident that the development of 
hydrofoils in America has now reached 
the stage when they can be effectively 
applied to small craft, up to 100 tons 
in weight, enabling speeds of 80 to 
100 miles per hour to be achieved. In 
fact the author of the Paper in question 
stated that in view of the results already 
obtained he considered that it was quite 
practicable to obtain speeds in this 
range from ships of up to 3,000 tons 
by the proper use of hydrofoils. 

From the discussion that followed it 
is evident that better materials will 
have to be developed for vessels of this 
type. For example, at speeds above 
50 knots even high-tensile aluminium 
bronze propellers are not too satisfac- 
tory and it will not only be necessary to 
develop improved alloys to meet the 
more strenuous service conditions 
involved but the founder will also have 
to be able to produce castings of 
guaranteed quality. Incidentally these 
requirements are even now needed in 
Britain in connection with latest 
developments on fast motor torpedo 
boats powered by gas turbines. 

Nuclear power, the conquering of 
space, further developments in the 
chemical and petroleum engineering 
fields, such as the transportation and 
storage of liquified natural and 
petroleum gas, are just a few of the 
many new developments that the 
engineer will have to cope with in the 
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Fig. 1—Effect of section thick- 
ness on the tensile strength of 
gunmetal castings. None of the 
standard gunmetals is capable of 
providing the ideal combination 
of requirements needed for the 
production of quality castings, 
namely a uniformly high level of 
mechanical _ properties and 
pressure-tightness in castings of 
variable section. An alloy con- 
taining 6-7 per cent tin, 3-4 
per cent zinc, 3-4 pcr cent 
lead, 14-24 per cent nickel, 
balance copper, will provide this 
ideal. Furthermore with such an 
alloy the mechanical properties 
of castings'can be related to those 
obtained from  separately-cast 
test bars. 
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years to come and there is no doubt 
that castings of one kind or another 
will play an important part. Greater 
attention will, however, have to be 
given to the subject of casting quality 
if founders are to meet the industrial 
needs of the future. 

What can one do to obtain higher 
quality in the field of copper-base alloy 
castings? There are several points 
which might receive consideration. 

(1) The founder must have greater 
knowledge of the properties of the 
actual castings produced and how such 
data is related to that obtained from 
separately-cast test bars. A data book 
giving such information would be 
invaluable to the designer. 

(2) Castings must be correctly 
designed to facilitate the production of 
quality castings but this cannot be done 
properly unless information is also 
available on the properties of castings. 

(3) Founders must use up-to-date 
production methods best suited for the 
production of quality castings. 

(4) Founders must ensure control of 
casting quality through adequate 
inspection and routine tests. 

(5) Some system should be intro- 
duced for hall-marking quality castings, 
or for certifying approved foundries 
capable of producing such castings, and 
every effort should be made to educate 
the customer on the advantages arising 
from such a system. 


. 

Properties of Castings 

A certain amount of work on the 
properties of castings has been done by 
a few of the more _ progressive 
foundries. making alloy-steel and light- 
alloy castings for use in aircraft and 
missiles, and the results obtained have 
been found extremely valuable, not 
only in promoting new developments 
but also in providing greater con- 
fidence in the quality of castings. Very 
little information has been published 
on the properties of castings in copper- 
hase alloys although such information 
is badly needed by design engineers. 

In order to stimulate greater interest 





in this subject, the writer and two 
colleagues presented a Paper last year 
to the International Foundry Congress 
at Liége on the “Properties of Copper- 
Base Alloy Castings”? when it was 
shown that alloys with a short freezing 
range, such as aluminium bronze and 
high tensile brass, were not unduly 
sensitive to the effect of section thick- 
ness, and castings could be produced in 
these alloys with a high level of 
mechanical properties, approaching 
those obtainable from separately-cast 
test bars. In other words, provided the 
casting is sound, the engineer can 
obtain a good idea of what the 
properties in the casting are likely to 
be and he can use these as a basis for 
good design. 

In the case of alloys with a long 
freezing range, such as tin bronze and 
gunmetal, the properties of castings 
may vary widely with section thickness 
and may be unrelated to those obtained 
from separately-cast test bars. Com- 
position has an important bearing on 
the section sensitivity of gunmetal 
alloys. In 85/5/5/5 gunmetal castings 
the mechanical properties in thick 
sections are seriously reduced through 
the presence of massive grain-boundary 
lead segregates, in addition to a variable 
amount of microporosity. The addition 
of 2 per cent nickel, however, seems to 
promote a much more uniform and 
higher level of properties in castings of 
varying section. In the case of 88/10/2 
gunmetal castings the fall in properties 
is less. as lead segregates are absent, but 
still appreciable due to the incidence 
of microporosity. The properties of 
86/7/5/2 gunmetal come in between the 
85/5/5/5 and 88/10/2 compositions. 

All the standard gunmetals in use 
today have been evolved by trial and 
error and, as a result of systematic 
study. compositions may have to be 
modified to obtain an improvement in 
casting quality. None of the existing 
gunmetals is capable of providing the 
ideal combination of properties needed 
for the production of quality castings. 
namely a uniformly high level of 
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strength, ductility, and pressure-tight- 
ness in castings of variable section. 

It would seem that an alloy contain- 
ing about 6-7 per cent tin, 3-4 per cent 
zinc, 3-4 per cent lead, 15-24 per cent 
nickel, balance copper, may provide 
this ideal. Such an alloy would be 
easy to handle in the foundry and 
would be better suited for the produc- 
tion of quality castings than any of the 
gunmetals in use today. Gunmetal 
castings in this modified composition 
would be less sensitive to the effect of 
casting section and, if properly made, 
should have a tensile strength of not 
less than 16 tons/in?. As a matter of 
interest it might be mentioned that, 
since the publication of the Paper, the 
mechanical properties of  step-bar 
castings in this improved alloy have 
now been determined and the tensile 
strength obtained on sections varying 
from x to 4in. in thickness is shown 
in Fig. 1. 

Before definite recommendations can 
be made, further work will obviously 
have to be done and in this connection 
it is gratifying to note that the develop- 
ment of improved gunmetal composi- 
tions is already receiving the attention 
of the British Non-Ferrous Metals 
Research Association in this country 
and the Bureau of Mines in Canada. 
Obviously if a gunmetal can be evolved, 
not unduly sensitive to the effect of 
section thickness, which will produce 
castings with a level of mechanical 
properties related to those obtainable 
from separately-cast test bars then a 
useful advance in non-ferrous metal- 
lurgy will have been made of con- 
siderable benefit to both founder and 
engineer. 


Design of Castings 

In order to obtain castings of higher 
quality it is essential that they be 
correctly designed and in this connec- 
tion there is a very real need for greater 
co-operation between founder and 
designer. Far too many castings are 
badly designed, not because of the 
engineers who conceived them, but 
because of founders who, knowing that 
the design is wrong, persist in trying to 
make them on the basis of “let’s have 
a go and hope for the best.” 

An attitude such as this will not help 
the foundry industry to produce better 
castings or meet the needs of the future. 
Every foundryman worthy of his name 
should be recognized as a specialist 
in his field capable of advising the 
engineer on every matter connected 
with casting production. He should be 
able to tell the engineer all about the 
properties of castings, and how these 
are affected by design, as well as the 
best methods of production. How can 
the engineer make a proper job of 
designing a casting if the founder 
cannot provide data on the properties 
to be expected? How many foundry- 
men could supply such information? 

Every foundryman must take a 
greater interest in both the design and 
vroperties of castings and see that the 
knowledge gained is applied in actual 
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practice. This will demand more 
intimate co-operation between founder 
and engineer than exists today. The 
British Steel Founders Association, 
The Gray Iron Founders’ Society, Inc. 
and the Centre Technique des 
Industries de la Fonderie, have made a 
useful start in this direction. They have 
all issued publications of one kind or 
another and their example could well 
be followed by the Association of 
Bronze and Brass Founders. However, 
most of the information provided, 
useful as it is, only deals with the 
correct positioning and shape of the 
various sections ultimately put together 
to form a casting. In the case of many 
copper-base alloys such information 
must be implemented by data on the 
properties of castings if it is to be of 
full value to both founder and designer. 
Many castings are much heavier than 
they need to be, because of the lack of 
such information, and a data book 
relating properties with design could 
help enormously in reducing the weight 
of castings as well as improving 
quality. 


Effect of Production Methods 


When the problem of design has 
been settled the next consideration is 
the effect of production methods 
on casting quality. Melting practice, 
pouring temperature, running and 
feeding methods, and type of mould 
employed, are probably the major 
factors involved. All of these have 


received a great deal of study, by 


research and trade associations, by 
progressive foundrymen throughout the 
world, over a long period of years and 
it would serve no useful purpose to 
review these in detail in this article. 

It is, however of interest to observe 
that in the mass production of quality 
castings some manufacturing methods 
are better than others. In this connec- 
tion one has in mind the gravity die-, 
centrifugal-, and continuous-casting 
processes. Copper-base alloy castings, 
particularly tin-bronze and gunmetal, 
made by these methods are generally 
of a much higher standard of quality, 
both as regards soundness and mech- 
anical properties, than castings made in 
ordinary sand moulds. The reason for 
this is probably due to the fact that 
founders using these special processes 
exercise greater control over such 
variables as solidification rate. Further- 
more, the incidence of metal-mould 
reactions is less. 

In alloys having a_ long freezing 
range, like tin-bronze and gunmetal, it 
is extremely difficult to produce 
castings with uniform properties and 
free from porosity, even when ideal 
running and feeding methods are 
employed, unless the temperature 
gradients in the solidifying metal are 
steep and metal-mould reactions are 
absent. Temperature gradients of the 
required steepness cannot generally be 
obtained in ordinary sand castings 
unless they are of thin section, heavily 
chilled, or moulded in some kind of 
material which will cool the casting 


rapidly. In this latter connection, 
castings of excellent quality can be 
produced, using moulds made by the 
CO, process, from silicon-carbide sand 
tonded with sodium silicate. If such 
moulds are skin-dried before pouring 
then metal-mould reactions, due to the 
presence of water vapour, can be con- 
siderably reduced if not entirely 
eliminated. Research into the develop- 
ment of improved moulding composi- 
tions to promote higher level of casting 
quality is now required to meet the 
needs of the future. 

It must also be appreciated that there 
is an optimum rate of solidification for 
obtaining maximum soundness in any 
particular casting and this is dependent 
on a number of factors such as design 
of casting, type of alloy and mould 
materials employed, pouring tempera- 
ture, temperature of mould and method 
of filling the mould. In some cases it 
is possible to get too rapid solidification 
which may actually promote shrinkage 
defects. For example, porosity at the 
centre of small diameter chill-cast gun- 
metal sticks is not uncommon. 

The improvement in melt-quality 
to be gained by keeping the hydrogen 
content in copper-base alloys as low as 
possible is now conclusively established 
and one of the best ways of ensuring 
this is by the use of the coreless electric 
induction furnace. With the possible 
advent of cheap electric power, derived 
from atomic energy, founders of the 
future will undoubtedly be giving 
greater attention to the use of electric 
furnaces for melting purposes. In the 
U.S.A. the lift-coil high-frequency 
coreless induction furnace is being 
increasingly employed by _ brass- 
foundries producing quality castings 
with excellent results. With such a 
furnace there is no_ possibility of 
hydrogen pick-up occurring during the 
melting operation. Should = any 
hydrogen be present in the raw 
materials forming the furnace charge 
this is automatically removed as soon 
as the metal melts by the oxidizing 
nature of the furnace atmosphere. The 
degree of oxidation can be altered at 
any time by the addition of reducing 
agents, such as charcoal, and the 
amount of deoxidants required, such as 
phosphorus. can be kept to a minimum 
(0-005 to 0-015 per cent). 

The addition of too much phos- 
phorus to gunmetal castings made in 
ordinary sand moulds can be extremely 
detrimental, particularly if they have 
sections over 1 in. in thickness. Many 
foundrymen do not appreciate the fact 
that there is need for greater discretion 
in the use of phosphorus as a deoxidant 
as the section of the casting increases. 
If it is desired to promote metal-mould 
reaction, which is likely to be beneficial 
only with castings about 4 in. or less in 
section, the residual phosphorus 
content should be 0-05 to 0-08 per cent. 
With castings of heavier section the 
residual phosphorus content should 
never exceed 0-02 per cent and this 
should always be confirmed by routine 
analysis. Under certain melting con- 
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ditions it can, with advantage, be less, 
e.g., when charcoal is used as a melt 
cover. 


Control of Casting Quality 

In order to ensure that the required 
standard of casting quality is consis- 
tently obtained a proper system of 
quality control is obviously essential 
and this should begin when the casting 
is first designed. 

Many founders still hesitate to offer 
suggestions to their customers as to 
how the design of a particular casting 
could be modified in order to improve 
quality. When an enquiry for castings 
is received, it should be part of routine 
procedure to obtain the views of those 
responsible for manufacture as to 
whether the design submitted is 
suitable, or whether any modifications 
are desirable. 

When design has been approved, 
consideration must be given to the best 
way of making the casting. So very 
often the responsibility of deciding 
upon suitable running and feeding 
methods is left to the foundry or pattern 
snop foreman. Records are rarely kept 
of methods which have proved success- 
ful in practice although much criticism 
may arise at times regarding those 
which have given rise to the production 
ot defective castings. As a result the 
levei of efficiency varies with changes 
in staff, and from foundry to foundry, 
and little progress is ever made. 
Running and feeding methods play 
such an important part in the produc- 
tion of quality castings that it is time 
every foundry maintained a systematic 
record of the methods employed. Such 
a record could be in the form of a card 
index system, each card containing a 
photograph or sketch of the methods 
employed with a note as to the results 
obtained. Over a period of years a 
record of this kind would prove 
invaluable. 

It is quite impossible to cover the 
whole subject of quality control here, 
and for further information reference 
should be made to the Symposium on 
“Metallurgical Aspects of the Control 
of Quality in Non-Ferrous Castings” 
arranged by the Institute of Metals in 
May, 1957. 

In connection with the assessment of 
quality in the finished casting suggested 
measures are outlined in B.S.1367: 
1947—-Code of Procedure in Inspection 
of Copper-Base Alloy Sand Castings 
and in “A Code of Procedure to 
Facilitate the Co-ordination of Inspec- 
tion for Copper-Base Alloy Castings” 
issued by the Association of Bronze 
and Brass Founders. These codes of 
inspection outline procedures which 
will give the maximum possible infor- 
mation on the properties of sand 
castings with reasonable expenditure of 
materials, time and labour. 


Hall-marking Quality Castings 
Finally, it will be necessary for the 

British Standards Institution, or the 

Association of Bronze and _ Brass 
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Founders, to introduce a scheme for the 
hall-marking of castings to ensure thai 
the required standard of quality is 
being obtained. 

Alternatively consideration could be 
given to the introduction of a system 
for certifying approved foundries, 
capable of producing such castings, 
along similar lines to that now being 
developed in France by means of the 
“Quality Label.” The Quality Label 
is an index of the capacity of a 
particular industrial concern to pro- 
duce a manufactured product according 
to an approved mode of manufacture 
and acceptable standard of inspection. 
It is applied to the manufacturing unit 
that produces the product and not to 
the product itself. However, in order 
that the label may carry some 
commercial advantage, the foundry 
awarded the label is authorized to 
show the Quality Label sign on its 
letterheads, invoices, etc., and it may 


IMPROVING 


PRODUCTIVITY WITH 


also be applied to the castings if their 
shape and size allows. 

The “Quality Label” system has been 
adopted by 90 per cent of light-alloy 
and by 25 per cent of iron founders in 
France. Its use is now being con- 
sidered by steel founders but its 
application to the production of 
copper-base alloy castings is as yet 
unknown. French sponsors of the 
“Quality Label” are even endeavouring 
to persuade the Committee of European 
Foundry Associations to consider the 
introduction of a European Quality 
Label. In view of these developments 
it is vitally important that British 
founders give immediate consideration 
to the introduction of a similar scheme 
in this country if they want to maintain 
their business and their standing in the 
industry. 

There are many advantages arising 
from the production of castings of 
guaranteed quality. So far as the 
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founder is concerned quality castings 
can be sold at a premium with less 
competition and price cutting as is all 
too common at the moment. Goodwill 
will be strengthened and the volume of 
business increased. 

The user of such castings will obtain 
the benefits of cheaper production costs 
due to less effort being wasted in 
machining castings which ultimately 
prove defective. Properly designed 
quality castings will be of minimum 
weight and the customer inspection 
costs will be reduced. 

It is along these lines that the 
founder and the engineer must work 
together to meet the needs of the future. 
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AND GREATER ECONOMY 


Modern Melting of Non-Ferrous Alloys 


By F. M. BUNBURY, B.sc. and S. J. ROGERS 


old established one, but it grew, 

particularly on the non-ferrous side, 
as a very large number of small family 
concerns, many of which have been 
very conservative in outlook. Estab- 
lished methods were handed down from 
father to son, and up to very recent 
times, there existed an open hostility 
to new ideas, processes and techniques. 
The pressure of world-wide competi- 
tion and industrial expansion has 
altered this apathetic attitude; the 
emphasis has changed from craftsman- 
ship to greater productivity with better 
working conditions, higher metallur- 
gical quality, automation and more 
detailed cost analysis. In this article 
the authors propose to outline briefly 
some of the modern melting techniques 
which have been adopted in non- 
ferrous foundries and especially those 
producing aluminium and copper based 
alloy castings. 

A supply of molten alloy of 
acceptable quality is the fundamental 
need of the non-ferrous founder; it is 
logical, therefore, to begin this survey 
of modern practices with contemporary 
trends in metal melting. 


[° Britain the foundry industry is an 


Fuel Economy 

Furnace design and development are 
largely governed by price and avail- 
ability of fuels and, in the United 
Kingdom where coal has been plentiful, 
its by-products, coke and gas, have 
featured predominantly as fuels for the 
melting of non-ferrous metals. Coke- 
fired pit furnaces, generally supple- 


mented with a forced draught boost, 
are understandably popular with the 
small jobbing founder and _ such 
furnaces can be home-made at nominal 
costs with acceptable performance to 
melt any non-ferrous alloy. While coke 
is available at an economic figure it is 
likely to retain its position as a very 
convenient fuel in the small jobbing 
foundry but, with the rapid expansion 
of the non-ferrous wrought and foundry 
industries, the exacting specifications of 
new alloys and the continuous demand 
for increased production, the coke-fired 
furnace has revealed its limitations 
and recent years have seen a steady 
decline in its use. Several factors are 
responsible for this; the increasing cost 
of coke, its poorer quality, its high 
transport costs, the relative inefficiency 
of solid fuel furnaces and the tremen- 
dous increase in oil production 
throughout the world. These and 
other factors have increased the interest 
in furnaces operating on “piped” fuel, 
which have proved to be attractive melt- 
ing units because of accurate control of 
temperature, low maintenance cost and 
simple operation without the skill 
required for firing coke furnaces. It 
is also of interest to observe, that 
furnaces designed for burning fuel oil 
are easily and quickly adapted for gas 
and the use of any “piped” fuel offers 
a means of adjusting the furnace 
atmosphere by judicial metering of the 
fuel-air control. The modern foundry- 
man, with his increasing regard for 
technical control, appreciates this 
facility because metal quality and 





melting economy can be compromised 
to best advantage. To give some 
common examples: the oxidizing 
requirements of gunmetals and bronze 
alloys are easily achieved with a high 
air to fuel ratio and, conversely, 
reducing conditions necessary for 
melting copper are obtained with a low 
ratio. Furnace atmospheres in solid 
fuel furnaces are much less controllable. 
A recent development in the North 
American continent is the widespread 
use of natural methane gas which is 
piped for hundreds of miles for 
domestic and _ industrial purposes. 
Experiments in the importation of this 
product into Great Britain in liquid 
form by insulated tankers are being 
watched with interest and in some 
industries it could become a serious 
rival to fuel oil. The foundryman with 
a piped-fuel furnace will always be in 
the enviable and unique position of 
being able to adapt his plant to the most 
economical liquid or gaseous fuel 
available; this factor was appreciated by 
many during the recent Suez crisis. 
Thus, the piped-fuel furnace has 
become firmly established but many 
foundries have not ignored the 
possibilities of electricity for economical 
melting and furnaces such as the mains 
frequency induction, the resistor and 
the carbon arc are also widely employed 
in many modern non-ferrous industries, 
where their cleanliness of operation 
and absence of fuel atmosphere ensure 
top quality melts with low melting 
losses, a minimum amount of gas 
absorption and little oxidation. 
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However, these furnaces are usually 
complementary to the piped-fuel furnace 
since their use is only fully justified 
by round-the-clock operation in order 
to achieve comparable melting 
economy. Additionally, their relatively 
large capital cost is a deterrent to their 
acceptance by the smaller operator. 


Melting Efficiency 

The relative costs of operating crucible 
and low frequency induction furnaces 
for melting aluminium alloys have been 
compared by F.C. Evans. He has shown 
that the average crucible furnace in use 
in foundries today operates with an 
efficiency of less than 20 per cent, whether 
fired by coke, gas or oil; oil-fired rever- 
beratory types have an efficiency of 
under 35 per cent; electric furnaces, on 
the other hand, can be as_ high 
as 83 per cent efficient, showing the 
overwhelming advantages of electric 


melting if the furnaces are 
operated continuously. Most non- 
ferrous foundries in Britain are 


relatively small, melt a large range of 
alloys and cannot afford or maintain 
electric furnaces but it is of interest 
that, in America today, the greater part 
of the brass and gunmetal foundry out- 
put is from rocking arc furnaces, while 
the wrought industry almost exclusively 
uses induction melting. Whether cheap 
electricity will ever become a reality 
with the expansion of atomically- 
generated supplies remains to be seen 
but, unless this is so, widespread 
change-over to electric melting cannot 
be foreseen in the immediate future. 
With the exception of the electric 
furnace, the fuel burning unit can 
adversely affect the quality of a melt 
by the presence of incompletely burned 
gases ana the products of combustion 
which can be absorbed by the molten 
metal. The most undesirable result of 
combustion under reducing conditions 
is excessive absorption of hydrogen, a 
principal cause of gassy metal; on the 
other hand, oxidizing conditions can 
lead to excessive metal losses due to 
continual oxidation of the melt surface. 
Understandably the furnace designer 
strives to obtain the highest thermal 
efficiency so that operating costs are 
low, but, in doing so, he may neglect 
to pay adequate attention to furnace 
atmosphere. The direct heating 


furnaces such as the rotary and static. 


reverberatory are recognized by the 
producers of ingot as very efficient 
units, but, at the same time, metal loss 
through oxidation or gassy melts 
arising from incorrect furnace atmos- 
phere can be considerably higher than 
in crucible types. Fortunately, however, 
the shortcomings of the fuel burning 
furnace are not insurmountable; the 
modern development of melting fluxes 
has led to a surprisingly high level of 
understanding of basic melting 
chemistry, and, for the majority of 
commercially produced non-ferrous 
alloys, specially compounded fluxes, 
simple in application, have been evolved 
which achieve a consistent standard of 
melt quality and low melting losses in 


all types of melting unit. Thus, 
currently, the choice of furnace 
ultimately depends on relative melting 
efficiency coupled with cost of 
installation. 


Temperature Control 

In the modern concept of melting 
all metals and alloys the strict control 
of temperature is absolutely essential, 
not only to avoid excessive gas absorp- 
tion, oxide formation or loss of alloying 
elements, but also to ensure that 
castings are poured at the optimum 
temperature to produce satisfactory 
running and cooling conditions. The 
principal instruments used by foundry- 
men for this purpose are base metal 
thermocouples, rare-metal thermo- 
couples and radiation or optical 
pyrometers; if correctly adjusted all 
instruments can record temperature 
with an accuracy of at least plus or 
minus 1 per cent?. Recent develop- 
ments in protective sheaths for thermo- 
couples have overcome many of the 
original difficulties which plagued users 
of such instruments a few years ago 
and, in the melting of non-ferrous 
metals, silica or graphite sheaths are 
now available which will withstand 
about 100 immersions. However, con- 
tinuous temperature measurement of 
liquid non-ferrous metals is difficult 
owing to the relatively short life of 
these protective sheaths. High duty 
irons are widely used for this purpose 
and several new materials are currently 
being investigated, but Land? has 
pointed out that this problem is worthy 
of more serious research because up to 
the present time no thoroughly reliable 
thermocoup!e sheath has been found 
for continuous immersion in liquid 
metals. 

Automatic temperature control is not 
new but it is becoming much more 
widespread and reliable as methods of 
continuous adjustment of the heat 
supply are displacing the old “on-off” 
methods. The simplest method of 
controlling temperature is to turn off 
the heat when the metal gets too hot 
and then to turn the heat on again 
when the temperature drops below 
some pre-determined minimum. This 
process inevitably results in cyclic varia- 
tions of temperature above and below 
the desired value because it may be 
some moments after the heat is turned 
on or off that the intended result is 
transmitted to the bath of liquid metal. 
Better control is obtained if the heat 
is continuously adjusted and, thus, 
automatic variation of fuel flow is more 
desirable than on-off systems. 


Controlling Metal Losses 

At the beginning of this century the 
brass founder worried little about metal 
losses; his alloys were simple ones 
without important minor constituents 
to be kept within close tolerances, 
costing systems were virtually non- 
existent, zinc losses were substantial 
(if the high incidence of zinc poisoning 
is any criterion) and local authorities 
turned a blind eye to the vast clouds 
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of fume poured over the country. The 
developments in the metal industry 
which have taken place since that time 
have evolved alloys to meet almost 
every engineering requirement and 
have made the light alloys of mag- 
nesium and aluminium so _ readily 
available that a vast new industry has 
grown up within the old-established 
non-ferrous foundry trade. Foundry 
science has been forced to keep pace 
with industry’s need for higher quality 
and productivity at lower cost so 
o>dviously there is now a much more 
urgent need for using raw material in 
the most efficient way. 

Recently several investigators have 


made statistical surveys of melting 
losses in the industry, where previously 
such information was unavailable 


because foundrymen were not equipped 
to assess such losses accurately. Jackson 
and Brown’ have found losses of up to 
4 per cent with crucible melting of 
brass, gunmetal and bronze in the 
average foundry of the present day, 
Hanson and Pell-Walpole* quote losses 
of up to 4 per cent in the reverberatory 
furnaces, and Cook® has shown that 
electric induction melting of yellow 
brass can be expected to produce a loss 
of 2 per cent. Assuming that these 
losses average 2 per cent throughout 
the industry and that zinc represents 
half of them, one realizes that there is 
an annual national loss in Great Britain 
of over 1,000 tons of this metal alone in 
foundries at the present rate of produc- 
tion of copper-base castings. Such a 
substantial figure cannot be overlooked 
and is of national, as well as individual 
importance. Rice® has stated that an 
impressive performance by a furnace, 
as regards fuel consumption, main- 
tenance, crucible attack and labour 
involved, may be more than nullified 
by a high melting loss. Additionally, 
minor alloying elements play such an 
important part in achieving the high 
physical properties of most engineering 
alloys in use today that the loss of these 
elements through careless melting can 
result in failure of castings to meet the 
specifications demanded of them and, 
consequently, in a resultant fall-off in 
productivity. For instance, the zinc 
alloy generally used in the production 
of pressure die-castings contains 0-04 
per cent of magnesium; if this mag- 
nesium is lost through over-heating of 
the alloy or other causes, pressure die- 
castings can suffer from severe sub- 
surface network corrosion.” 

Melting losses have been reduced to 
the figures quoted above largely 
through the efforts of flux manufac- 
turers who have developed covering 
fluxes especially for individual alloys 
and melting units. It is a common 
belief that melting losses of copper- 
base alloys are highest with furnaces of 
the forced draught type, such as rever- 
beratory and rotary, but, if the correct 
type of flux is used, there is no evidence 
that melting losses with these furnaces 
need exceed the losses obtained with 
crucible melting. [Electric furnaces, 
even without fluxes, show a melting 
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loss as low as that attained by the best 
crucible practice and Duckett® has 
shown that, even when melting high- 
leaded brass scrap in Ajax Wyatt low 
frequency induction furnaces, losses can 
be kept to less than 2 per cent by using 
a liquid flux followed by the treatment 
of the slag with an exothermic drossing- 
off flux just before pouring. Jackson 
and Brown’ reduced net melting losses 
to the impressive figures of 0-4 and 
0-3 per cent by using proprietary fluxes 
on 4001b. melts of 65/35 and H.T. 
brass in a crucible tilting furnace. 
Charcoal is often used as a protective 
cover for brass melting but, since 
brasses contain 30-40 per cent of zinc, 
these alloys boil at temperatures 
ranging from 1,140°C.-1,070°C. and it 
can be appreciated that there is a steady 
escape of zinc vapour from an exposed 
surface or through the permeable 
layer of charcoal although the charcoal 
may appear to be preventing the forma- 
tion of zinc oxide. This volatilization 
of zinc and the preferential loss of other 
elements can be markedly reduced by 
the use of protective fluid fluxes during 
the melting operation and it is through 
the use of such fluxes that melting 
losses as low as 0-1-0-2 per cent have 
been achieved. Furthermore, modern 
melting fluxes are of such composition 
that there is little decrease in the 
normal life of crucibles or furnace 
linings. 

Aluminium alloys and_ certain 
copper-base alloys containing alu- 
minium, such as aluminium bronze, do 
not suffer from high melting losses even 
without a flux; this is probably due to 
the formation of a film of alumina on 
the surface that reduces the loss of 
other elements by oxidation or volatili- 
zation, as is supported by the fact that 
loss of zinc from ordinary brass is 
great!y reduced by very small additions 


of aluminium, as quoted by Murphy. 
However, Brown® found that fluid 
fluoride fluxes, designed to remove 
alumina which could reappear as inclu- 
sions or films in the solidified casting, 
kept net losses to well below 0-5 per 
cent in 400 lb. crucible melts of high 
tensile brass. 

It has been shown that liquid fluxes 
can greatly reduce the loss through 
volatilization during the melting period 
but fluxes of high fluidity, if they do 
not thicken during the melting process, 
must be thickened by the addition of 
an inspissator if they are to be 
skimmed cleanly from the metal before 
pouring. This increased viscosity, 
although facilitating skimming, unfor- 
tunately has a serious disadvantage; the 
sticky nature of the viscous flux traps 
small globules of molten metal which 
are unable to flow through the flux and 
return to the melt. It is common 
practice to recharge such skimmings 
into the furnace in a subsequent melt 
or to treat them while they are still hot 
with an exothermic flux which pro- 
cuces sufficient heat to increase the 
fluidity of the slag and to remelt the 
entrapped globules of metal to such an 
extent that they coagulate and flow 
freely to the base of the receptacle. 

Zinc die-casting alloys are generally 
melted without a flux cover; the low 
temperatures involved are insufficient 
to cause zinc loss through volatilization. 
However, the surface of the metal 
oxidizes rapidly and the die-casting 
operator is forced to remove the oxide 
scum, which can contain up to 90 per 
cent metallics, at regular intervals. 
Numerous proprietary fluxes have been 
developed for subsequent recovery of 
metal from such accumulations of dross 
and many of these are effective in 
recovering well over 75 per cent 
metallics but, as these fluxes either 


Fig. 1—Degassing briquettes for copper-base alloys 
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contain chlorides or substantially 
increase the metal temperature through 
their exothermic action, loss of impor- 
tant constituents such as magnesium 
can reduce the properties of the alloy 
below the specifications demanded and 
some replacement of the minor alloying 
constituent is usually necessary. 


Control of Hydrogen Content 

Although high melting losses are a 
direct result of inefficient melting, they 
do not always affect the quality of the 
foundry’s output and generally are 
more evident in the annual balance 
sheet but inefficient melting can also 
produce one of the most prevalent 
causes of defective castings, namely gas 
porosity due to hydrogen. 

This problem of gas contro] in 
molten non-ferrous metals has received 
much attention from _ investigators 
everywhere in recent years which 
emphasizes the fact that gas absorption 
is one of the major factors responsible 
for the failure of castings. Bailey and 
Baker!° gave the following reasons for 
gas porosity in a casting, which are 
related to the melting process. 

(a) The rejection from solution of an 
elementary gas when the metal 
solidifies. This is due to the much 
higher solubility of the gas in the 
molten state than in the solid. The 
gas removed is invariably hydrogen, its 
solubility increasing with the tempera- 
ture of the melt until a point is reached 
where the vapour pressure of the metal 
rises sharply towards its boiling point 
and hydrogen solubility drops 
accordingly. 

(b) The second type of gas formation 
is where a compound gas is liberated 
on solidification by the reaction of two 
constituents, both of which are soluble 
in the molten metal but at least one of 
which is less soluble in the solid metal. 
The classic example of this type is the 
case of hydrogen and oxygen in copper, 
where the hydrogen and oxygen form 
steam during solidification and so pro- 
duce unsoundness in the cast product. 
This will be discussed at greater length 
later in this article. 

The presence of hydrogen gas in 
molten non-ferrous metals is attri- 
butable to several factors, many of 
which can be avoided by careful 
selection of raw materials: (a) Corroded 
ingot and scrap which contains 
hydrogen corrosion products; (b) 
electrolytically-reduced metals (such as 
cathode copper) which may contain 
absorbed hydrogen; (c) oily scrap; (d) 
moisture in the products of fuel com- 
bustion which decompose on heating 
to give hydrogen; (e) moisture on tools, 
fluxes, turnings, etc. 

Many of these influential factors can 
be easily avoided by good housekeeping 
but the part which the furnace atmos- 
phere plays in controlling the gas 
content cannot be over-emphasized. 
In both crucible and _ reverberatory 
furnaces, irrespective of whether gas, 
oil or solid fuels are used, a reducing 
atmosphere will favour hydrogen 
absorption and a slightly oxidizing 
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TABLE I—PROPERTIES OF COPPER-BASE ALLOYS AFTER DEGASSING 





Elongation 
per cent 
on 2 in. 


Chemical Composition 
Cu | Sn | zm | Po | Ni| al | Fe | P 


Nil 0-02 
Nil 0-02 


U.T.S. 
tons in’ 





Alloy 








15:4 14 
17-9 18 


0-01 
0-01 


0-01 
0-01 


3°74 
3°94 


0-28 
0:27 


86°82 
86-50 


9-06 
9-18 


Leaded Bronze, 


Untreated 
Leaded Bronze, ~ 


Treated 


0-02 12 13 
0-02 16°3 17 


0-02 
0-02 


0-01 
0-01 


5°54 
6:20 


0-30 
0-25 


86-24 
85-38 


4-68 
4-92 


310 
3°10 
Nil 
Nil 


Untreated 
Treated 


Gunmetal, 
Gunmetal, 
12:3 7 
14:2 11 


0-02 
0-02 


0-59 
0-60 


0-13 
0°13 


0-01 
0-01 


88-40 
88-62 


10°8 
10°5 


trace 
trace 


Phosphor Bronze, Untreated 
Phosphor Bronze, Treated 









































atmosphere is desirable. These pre- 
cautions alone cannot guarantee gas- 
free metal and, even in electric furnaces 
where the furnace atmosphere is less 
influential some treatment to ensure 
hydrogen expulsion is essential. 

Technique for Aluminium Alloys. 
One method is by flushing with 
scavenging gases, and, in aluminium 
alloys, the removal of hydrogen gas 
from the molten metal by this method 
has been standard practice for many 
years. The concentration of a dissolved 
gas in a liquid metal is directly propor- 
tional to the square root of the partial 
pressure of that gas in the atmosphere 
in contact with the metal. Thus, it 
follows that gas removal from a melt 
will occur if gassy metal is brought into 
contact with an atmosphere free of the 
dissolved gas, but from the practical 
aspect, such a process is extremely slow. 
This slow removal of gas is apparent 
when a gassy melt of an aluminium alloy 
is held at an even temperature for a 
lengthy period with an oxide-dissolving 
flux cover; the hydrogen dissolved in 
the metal gradually diffuses into the 
atmosphere above it. To speed up this 
gas removal, it is advantageous to 
introduce the scavenging atmosphere 
into the melt in the form of fine 
bubbles; this technique is now the 
accepted method of degassing various 
alloys. The scavenging gas is generally 
chlorine, nitrogen or aluminium 
chloride produced by the decomposi- 
tion of solid chlorinated hydrocarbons 
marketed as tablets. 

Ransley and Neufeld!! have shown 
that large volumes of scavenging gas 
are necessary to reduce the gas content 
of a melt to very low values and it 
follows that a _ given volume of 
scavenging gas will be more effective if 
it is bubbled through the melt as a very 
large number of minute bubbles rather 
than as relatively few large bubbles. 
A recent development in the design and 
composition of solid chemical 
degassing tablets has achieved this 
effect to a degree not possible with the 
original types; the latter were plunged 
into the molten metal by means of a 
bell-type plunger, whereas the modern 
tablet is of annular design which can 
be slipped over a bent rod to facilitate 
plunging and thus evolves a free flow 
of very fine bubbles. 

Techniques for Copper-base Alloys. 
With copper-base alloys, hydrogen gas 
is controlled by either, or both, of the 
two available current techniques; oxida- 


tion-reduction melting and the use of 
scavenging gases. The oxidation- 
reduction technique, which is now an 
accepted practice throughout the world 
for tne melting of tin bronzes and gun- 
metals, will be discussed later in this 
article but, briefly, by such a technique 
the hydrogen content of a melt is kept 
well below its solid solubility by 
maintaining oxidizing conditions and 
later all traces of oxygen are eliminated 
by adequate deoxidation. In more 
recent years it has been found that this 
technique can also be very satisfac- 
torily applied to phosphor bronze alloys 
where it was once considered that such 
oxidizing fluxes would steadily reduce 
the phosphorus content of the alloy 
before effecting any hydrogen removal. 
However, in contrast to this theoretical 
prediction, hydrogen elimination is 
successful and the loss of phosphorus 
is comparatively slight. The reason for 
this, and also the comparatively small 
loss of zinc, lead and tin from copper 
alloys when using oxidizing fluxes, is 
probably due to the fact that hydrogen 
diffuses much more rapidly to the 
surface of the melt to combine with the 
oxidizing agents in the flux than do any 
of the alloying elements. 

For removal of hydrogen by the 
flushing technique, the scavenging gas 
generally employed with copper-base 
alloys is nitrogen and Baker and 
Child?? carried out an extensive inves- 
tigation on molten bronzes and gun- 
metals to assess its efficiency. The 
process has disadvantages; severe 
turbulence can result in a high loss of 
zinc, the equipment required is 
cumbersome and the use of relatively 
fragile tubes to introduce the gas 
presents an additional cost not to be 
overlooked. Recent developments of a 
solid annular degassing briquette (Fig. 1) 
which effectively evolves the scavenging 
gas in a manner somewhat similar to 
the proprietary products already 
described for degassing aluminium, are 
now arousing considerable interest. 
The beneficial effects of such degassing 
treatments on the physical properties 
of copper alloy melts have been 
emphasized by Cooksey!*; the examples 
quoted in Table I are results obtained 
with this new degassing medium and it 
is of interest to note that the alloy 
compositions remain relatively un- 
altered. Current developments of this 
technique will undoubtedly be watched 
with interest by producers of high 
conductivity copper and aluminium 


bronze castings where oxidation/ 
deoxidation melting is not acceptable 
as a means of controlling hydrogen 
content. 
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(To be concluded) 


Safety in Galvanizing 


RITTEN for the Productivity 
W Service of the Hot Dip Gal- 

vanizers Association, a hand- 
book, “General Galvanizing: A Manual 
of Good Housekeeping and Safety,” is 
the third in a series of manuals on 
factors in galvanizing. 

After showing the benefits, both 
humanitarian and economic, the book 
illustrates how management can play its 
part in introducing a programme for 
maintaining an orderly works. 
Accidents are analysed and suggestions 
put forward for preventing them and 
safety clothing and equipment for 
galvanizing and maintenance staff are 
described. The book concludes with 
chapters on Safety and the Law, and 
on the effect of the Factories Act on the 
galvanizing industry. The contents 
are of interest to galvanizers every- 
where and arrangements for distribu- 
tion abroad are being made through 
national galvanizing associations in 
many countries. It is a handy 
reference book for the galvanizing fore- 
man and supervisor. 

Priced at 25/- it is available from the 
Zinc Development Association, 34 
Berkeley Square, London, W.1. 
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BIRMINGHAM EXHIBITION OF 


REQUISITES 


Metal Industry, 22 May 1959 


FOR FOUNDRY INDUSTRY 


British Foundry Equipment 


OR the first time in these post-war years, an exhibition 

devoted entirely to the interests of the British foundry 

industry opened yesterday (May 21) at the Bingley 
Hall, Birmingham, and will remain open until May 30. The 
exhibition is sponsored by the Foundry Trades’ Equipment 
and Supplies Association, and some 100 firms specializing 
in the manufacture and supply of foundry requisites are 
taking part, displaying their latest products and providing 
many working exhibits. Special measures have been taken 
to enable furnaces to be used and molten metal to be 
handled during the run of the exhibition. 

An interesting feature is the stand of the National 
Foundry Craft Training Centre, which shows the work 
done at the Centre, with moulds and castings actually being 
made. A series of visits to the exhibition has been 
arranged for the various branches of the Institute of British 
Foundrymen. The exhibition is not open to the general 
public, and admission will be by trade card or ticket 
presented at Bingley Hall between 10 a.m. and 6 p.m. each 
day, with the exception of Sunday. 

We are indebted to the firms concerned for the following 
brief summary of their exhibits. 


Acme Conveyors Ltd.—As a result of a recent agreement with 
the Ajax Flexible Coupling Company, of U.S.A., Acme become 
the sole licensees in this country for the manufacture of the 
American company’s vibrating conveyors and screens. This 


equipment is prominently featured on the stand, the actual units 
shown being an Ajax 24 ft. vibrating conveyor, and 3 deck Ajax 
screen illustrating the other uses of the vibrator unit apart from 
conveying. A screw conveyor, together with a 20in. troughed 
inclined belt conveyor, completes the working sand system. A 
recent development by the company is shown in the “Sand-at- 


Hand,” which was designed with the smaller foundries in view. 
This can be used with from two to six moulding machines, 
with further units added for more. On loan specially for the 
exhibition from the C. C. Bartlett and Snow Co. of U.S.A, 
is a working model mould conveyor. Acme are the sole licensees 
for the manufacture of this equipment in this country. 


Air Automation.—This exhibit consists of a wide range of 
pneumatic equipment suitable for incorporation in foundry and 
other processes. Specially displayed are the following:— core 
box air vents, brass and steel slotted pattern, and Perflec mesh, 
packed in fitted boxes of unit quantities; “Pneugrip” air 
operated vices, of small size and high gripping capacity; 
“Airmatic” air cylinders, single and double acting, cushioned 
and non-cushioned, a particular feature being the provision of 
universal mountings on each cylinder to enable it to be either 
foot, flange, nose or trunnion mounted; also “Airmatic” air 
control valves, a new design giving long service without leakage. 


Wm. Aske and Co. Ltd—The theme of this exhibit is the 
exclusive fourfold offer to the foundry industry by the makers 
of “Baltiseed” sand binders. Each of the four main display 
panels symbolizes the facilities extended to users of these 
products by the makers. These include concentrated experience 
of over half-a-century by specialists engaged on the production 
of sand binders, up-to-date plant, research and laboratory 
control, and a full scale technical service specialized for the 
foundry industry. 

The seven main groups of “Baltiseed” products—core oils, 
cereal binders, emulsion binders, silicate binders, facing 
materials, synthetic resins and air-setting and quick drying 
binders—are illustrated by actual examples of work done, by 
photographs of large cores and castings, and by type samples 
of the materials used in their production. 


August’s Limited—The plant for which this company is 
responsible may be divided into four sections as follows :— 
(1)—(a) a return sand belt conveyor with National August 
Coolevayor (and cyclone) unit for cooling sand; (b) a mixing 
unit consisting of a 1}F August-Simpson Mix- ‘Muller, bucket 
loader and aerator—batch capacity 1,000lb. of sand; (c) an 
Elevayor which has a dual purpose—to elevate and aerate the 
sand; and (d) a moulders’ helper arranged in conjunction with 
the Elevayor to provide machine moulders with a continuous 
supply of mixed sand. (2)—plant for precoating sand with 
phenolic resins for use in the shell moulding process; (3)—a 


National August hydrofilter wet dust collector, shown working 
in conjunction with the Coolevayor (see 1), capacity 4,000 c.f.m., 
and (4)—a No. 00 size vacuum mix-muller with stainless steel 
interior; a bottom chamber and crib jacket is incorporated for 
heating or cooling as required. This is a general purpose 
machine for use in many industries. 

Baker Perkins.—Shown publicly for the first time is the 
Taccone diaphra moulding machine, a unit which, the 
company states, “hakes really automatic moulding available for 
every foundry and is suitable for high production or jobbing 
work. Also on the stand are Castmatic die-casting machines, 
manufactured under licence from the Italian firm of A. Triulzi. 
These machines are available from 90 to 1,000 tons locking 
force. The company is also showing for the first time their 
new shell moulding machine, which is fully automatic in all its 
operations, requiring only the sand/resin storage hopper to be 
kept full. Other products displayed include a full range of shot 
blast machines, including the Girojet shot blast machine and a 
portable shot blast machine; a vertical sand mixer, and a mobile 
sand conditioner. 

F. W. Berk and Co. Ltd.—A number of new products are 
included in the lines shown by this firm. Petro Bond is manu- 
factured by an associated company—Abbey Chemicals Ltd. 
This product consists mainly of a specially refined and treated 
clay, resulting in a product which bonds with oil, in a manner 
similar to the normal bond of clay with water. Because no 
water is necessary in the sand mix, low permeabilities are 
permissible and a very fine sand can be used. 

Siliflex, Siliflo and Silicol, are all special CO, materials made 
by this company, some under licence from Nobel-Bozel, 
Paris. They have only recently been placed on the market and 
preliminary results are stated to be most encouraging. Siliflo 
is a completely new breakdown additive, based on materials not 
previously used in the foundry industry. This exhibition is 
being used to launch Berkoal on to the market. Large scale 
trials with this material are now being carried out in some 
selected foundries. 


Francis W. Birkett and Sons Ltd.—On this stand are 
shown the range of Franber Rhodius depressed centre high- 
speed grinding discs and abrasive cutting-off wheels. These 
abrasive discs and wheels are manufactured in many grades for 
the cutting and grinding of most metals, and also for stone, 
plastics, concrete, tiles, etc. A special feature of these items is 
that, due to their particular method of construction, they are 
practically unbreakable. 


Birlec-Efco (Melting) Ltd.—This newly-formed company is 
displaying two working furnaces. One is a self-contained high 
frequency induction melting unit. The other is a holding furnace 
for the automatic pouring of molten aluminium and zinc- based 
alloys. Power for the former is provided by a 1SkW “power 
pack” which can be used for melting and induction heating 
operations such as hardening, annealing, sintering, brazing, pre- 
heating, hot-forming, and vacuum heating processes. At this 
exhibition, the unit is used in conjunction with a melting furnace, 
and small castings in steel and iron will be made. This unit 
is of the motor alternator type and, therefore, of simple and 
reliable construction. The cubicle enclosed unit requires no 
further installation than placing in a suitable position and 
connection up of the incoming power lines and water cooling 
pipes. 

A demonstration of a working unit.of the Birlec Ajaxomatic 
furnace with E.M.B. diecasting machinery is being given. A 
holding unit for pouring molten aluminium and zinc-based 
alloys, its swift automatic operation enables the rate of die-casting 
production to be raised considerably. The Ajaxomatic is said 
to be simple in operation for once the timing dials are set, an 
exactly measured quantity of molten metal is delivered to the 
machine simply by pressing a button. This unit is rated at 
20 kW with a molten capacity of 300 lb. and an average power 
consumption of 10-12 kW. Also on show is a working model of 

a Detroit Rocking Arc furnace. 


E. Boydell and Co. Ltd.—A highly mobile hydraulically- 
operated front-end Muir-Hill LH1 Loader, which has a wide 
variety of foundry applications, is being shown by this 
Manchester company. Stated to be ideally suited to confined 
operating conditions, this machine has an overall width of 
4ft.3 in.,a ee circle of 15 ft. and requires a working head- 
room of only 6ft.6in. It cam manoeuvre in restricted spaces 
previously accessible only to hand labour. 
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British Foundry Units Ltd. —On this stand is displayed 
the company’s general range of foundry productions including 
the following:— Crulin core binding materials; binders for 
the CO, process; Silverskin spirit blackings; special fluxes for 
non-ferrous metals, aluminium, etc.; Puric cupola flux. As a new 
departure, the company is showing a range of ceramic strainer 
cores in a variety of sizes, a section of their business which is 
being rapidly and extensively developed. Their range of foundry 
machinery shown includes the Vortec range of core sand 
mixers, blacking mixers and sand throwers, also the Anson 
shell moulding equipment, which consists of the Anson shell 
moulding machine, and the Anson shell core blower. 


British Industrial Sand Ltd.—This company is showing a full 
range of washed and silica sands for the foundry industry, 
produced at the company’s quarries at Redhill, Surrey; Kings 
Lynn, Norfolk; and Castleton, Yorkshire. Feslente Limited—a 
wholiy-owned subsidiary—displays their range of resin-coated 
sands and will demonstrate the mass production of shell cores, 
using a grade of Feslente sand specially developed for this 
purpose. 

Both companies also exhibit samples of cores, moulds and 
castings made from B.I.S. and Feslente sands. Demonstrations 
of sand testing, using the type of equipment normally employed 
in the company’s foundry sand laboratory, Redhill, are given at 
any time during the exhibition. 


British Moulding Machine Co. Ltd.—Because of the increasing 
interest in automatic moulding, most of this stand is given over 
to the operation of a pair of type B.Q. automatic machines 
working with 22 in. x 16 in. x 7 in. box-parts. The machines are 
fed with sand from overhead hoppers and this section of the 
exhibit really amounts to a muniature mechanized foundry 
complete with closing, shake-out, sand elevator and box return, 
etc. Of particular interest will be a fully automatic device for 
turning over the drag half of the mould and putting it on to a 
conveyor ready for coring and closing. This unit will normally 
be operated by a crew otf two, but it is also demonstrated with 
only one man making both half moulds and closing. These two 
machines are of the roll-on roll-off type. 

A third type B.Q. machine, also automatic, is engaged upon 
the simultaneous production of copes and drags in boxes 
measuring 16in.x13in.x4in., the intention being for the 
operator to core and close two half moulds whilst the machine 
is automatically making the next two. The only other moulding 
machine on the stand is a B.T.1 turnover type making drag half 
moulds in conjunction with “Nomad” palettes and rail type 
conveyor. 


_ The Carborundum Company Ltd.—This Manchester concern 
is making a display of super-refractory materials in silicon 
carbide and fused alumina. ‘These super-refractory materials 
are made into bricks and special shapes known under the trade 
names Carbofrax, Refrax and Alfrax and have great refractory 
value. They are designed to withstand the highest commercial 
temperatures, resist abrasion and do not spall under rapid 
changes of temperature. The high thermal conductivity of 
silicon carbide is effectively used in many applications. The 
display covers bricks, tiles, kiln furniture, tubes and muffles 
with a range of high temperature cements. 

Crucibles of varying shapes and sizes are shown, these 
— being designed for use in the non-ferrous metal melting 
industry. 


Catalin Limited.—This company offers a range of resins and 
resin-based products to meet the many and varied requirements 
of the foundry industry. Of especial interest is the range of 
“Cataset” air-setting binders for mould facing and for cores— 


the result of intensive research and development in this 
interesting and rapidly expanding field. “Catalac” sprays—both 
flame and air-setting types—are established lines in regular use 
in the industry and are. worthy of detailed study. 

For those engaged in shell-moulding are the alternatives of 
powder resin or liquid resin for self pre-coating. Of particular 
importance in this field is the new “Catamold” powder resin 
which gives vastly improved casting finish. For stoved cores 
the range of “Catacore” resins offers a choice of product 
to suit all needs. 


The Coleman-Wallwork Co. Ltd—From this Bedfordshire 
company come several machines of particular interest to the 
industry. There is the Shalco shell core blowing machine, 
producing finished, single or multiple cores, ready for setting in 
30/50 sec. The shell cores possess high permeability and strength 
with good collapsibility. This range is stated to be simple to 
operate. and fast and efficient in service. Then there is the 
SSC. Shake-out, and sand conditioning unit. This is a heavy 
duty, fully portable Floatex shake-out, equipped to produce 
clean sand while shaking out. It incorporates the fully floating 
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principle employed throughout the range of Hewitt-Robins 
Floatex shake-outs, ensuring that no vibration is transmitted to 
the foundations. ‘he whole unit comprises a shake-out, screen, 
conveyor belt, lump breaker and magnetic head pulley, and 
performs five distinct operations on moulding boxes up to 
12,000 Ib. 

In addition, there is the Electramold moulding machine, an 
electronically controlled simultaneous shockless jolt squeeze 
moulding machine designed to meet the increasing demand for 
automatic units, capable of producing accurate moulds at 
maximum speeds. The machine demonstrated is the type 
RL.300, having a useful load of 3001lb. and roller stripping 
device. This model can also be supplied with a pin lift pattern 
draw mechanism. 


The Constructional Engineering Co. Ltd.—The products of 
this Birmingham company are shown on two stands, the first 
of which presents a Cupolette, typifying the cupolas of which 
over 4,000 are in use. Special attention is focused on the M.B.C. 
with its hot blast and high degree of metallurgical control. A 
range of photographs and explanatory diagrams show the 
company’s activities in the handling of foundry raw materials. 

An associated company—A. Tagliaferri Industrial Furnaces 
Ltd.—is also presenting a comprehensive range of photographs 
showing mains frequency induction melting furnaces as the 
latest technique of metal melting for the foundry industry. 

A further stand displays a complete range of core blowing 
equipment, moulding machines and sand mixing equipment; a 
new type of conveyor belt with corrugated flange, capable of 
handling increased loads is exhibited for the first time. A 
refractory spray gun suitable for re-lining of cupolas and electric 
furnaces is shown. The activities of the company in helping 
foundries contorm to the requirements of the Clean Air Act 
are also demonstrated in excellent illustrations of the range of 
grit and dust arresters that are working with high efficiency in 
various plants throughout the country. 


Coreshooters Sales Ltd.—Included in the items exhibited by 
this company are the following:— ‘The latest oil-pneumatic 
Hansberg Coreshooter with press-button operation and automatic 
sand feed; a new type M Hansberg Coreshooter, manually 
operated by a single control handle and with mechanical setting 
of the table. This machine includes several novel features of 
design to give great reliability and easy access to working parts 
and should appeal to mass-production foundries; a new 2-5 
Hansberg Coreshooter, increasing the range of these machines 
to nine with capacities from 1 to 220 lb. maximum weight per 
core; the Hansberg H33 vacuum-gas machine for curing cores 
and moulds with CO, or other gases. 

The Roperwerk D-1A automatic shooter and hardener which 
is a three-stage rotary table machine for the mass-production of 
CO, cores up to 8lb.; the Komax KIA automatic gassing 
machine for CO,, being the smaller of two machines available; 
and, the Roperwerk W2 rollover/core-stripping machine for 
coreboxes up to 600 lb. weight. 


Crockett Lowe Limited—As pattern makers to British 
industry, this company exhibits pattern equipment at its very 
best, created by craftsmen who know every phase of pattern 
making. Services and facilities offered by this concern include 
the drawing office—covering layout, design and foundry 
procedure; a technical consultant service; a wood division, 
covering pine and mahogany pattern equipment, Keller models 
and mock-ups; a metal division, covering cast iron, brass, gun- 
metal, steel and aluminium pattern equipment for loose, 
machine and shell moulding, match plates, core boxes for use 
on core blower machines etc., and gravity dies; a pressure cast 
division and a plastics division. 


Dallow Lambert and Co. Ltd.—Dust control equipment for 
the foundry industry is shown on this stand and includes 
the following units: — MG 80 type A (heavy duty) wet deduster. 
The range embraces 13 standard sizes from 2,000c.f.m. to 
48,000 c.f.m. and is available with a choice of four principal 
methods of sludge removal. Then there is the “Dustmaster” 
unit dust collector range of which the DM 153 model is 
displayed. This unit is fitted with standard automatic filter 
shaking gear, the operation of which is visible through glass 
panels, the interior of the collector being illuminated. These 
units are available over an extremely wide range. From a 
standard range of fans, filters and dust containers, they can be 
assembled into no less than 120 different sizes of dust collectors 
for handling the many types of dust problems produced by 
industrial processes. 


The Distillers Company Ltd—In this exhibition, three 
members of the D.C.L. group—British Resin Products Ltd., the 
Carbon Dioxide Department of the Chemical Division, and the 
Methylating Company Ltd.—are showing their products jointly 
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A—Metalectric-Calamari mains frequency induction melting furnace. By The Incandescent Heat Co. Ltd. 
B—Shalco shell core blowing machine. By Shell Chemical Co. Ltd. 

C—Automatic blow squeeze mould making machine. By J. W. Jackman and Co. Ltd. 

D—The Peco 40DC5 pressure die-casting machine. By Peco Machinery Sales (Westminster) Ltd. 
E—*‘Monometer’’ rotary oil-fired furnace. By Monometer Manufacturing Co. Ltd. 

F——Airless rotary barrel blast cleaning machine. By Spencer and Halstead Ltd. 
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on this stand. The greater part of the displays is devoted to the 
Carbon Dioxide Department’s system for the bulk transport, 
storage and supply of liquid carbon dioxide. 

The Methylating Company are exhibiting as suppliers of 
isopropanol, both as anhydrous materials and as the azeotrope 
for use in flash dressings. Applied by spray or by brush, these 
dressings improve the resultant surface quality given by green- 
sand, cereal- and oil-bonded cores and moulds. Synthetic resins 
for the shell moulding process are the subject of the British 
Resin Products section. Marketed under the trade name 
“Cellobond,” these special grades of B.R.P. resins produce shell 
moulds of high strength with minimum resin content, and give 
castings with a very high finish. One of these resins has been 
developed for the cold coating of sand, and is suitable both for 
shell moulding and for core blowing. 


H. J. Dowler (Engineers’ Pattern Makers) Ltd—Among the 
exhibits to be seen on this Birmingham firm’s stand are—(1) a 
double-sided aluminium pattern plate containing precision brass 
patterns of heel tips; (2) mahogany pattern of clutch housing; 
(3) cast iron cylinder head intake bore corebox; (4) cast iron 
die and samples of die-castings produced from the firm’s equip- 
ment; (5) Epoxy resin manifold pattern on two single-sided resin 
plates; (6) Epoxy resin Keller model; (7) Epoxy resin mould for 
commercial vehicle roof, and also for commercial vehicle cab 
back. 


Electromagnets Ltd.—This exhibit comprises working demon- 
strations of the Sandsep portable magnetic separating equipment, 
a flux controlled permanent magnet chute, and a completely new 
design of magnetic drum separator with vibratory feed, designed 
for general purpose use, particularly for the reclamation of 
contaminated swarfs. Static equipment on view includes lifting 
magnet equipment, a permanent magnetic pulley equipment and 
a general range of permanent magnet units. 

In association with Blending Machine Company Ltd., work 
demonstrations of a vibratory screen, vibratory feeders and rotary 
vibrators are also being given. 


Fletcher Miller Limited.—On this stand is illustrated the part 
being played by Fletcher Miller core oils in the improvement of 
core sand mixing. Many examples of cores bound together by 
this core oil are displayed, some small, some large, some intricate 
in shape, others quite simple but all smooth and clean cut. 
Some of the advantages claimed by the company for the use 
of its oils include the following :— being concentrated, they are 
more economical in «se, from 0-75 per cent to 1 per cent by 
weight is said to be normally sufficient for most applications; 
a long bench life permits mixed sand to be kept ready for 
immediate use; quick drying, give high dry strengths, less fumes, 
and have the ability to break down at exactly the right moment. 


Fordath Engineering Co. Ltd.—Two new major developments 
in technique and equipment are emphasized on this stand. 
(1) The Corovit cold-setting technique of making cores and 
moulds: foundry sand cores by this process harden in the box 
or on the pattern ensuring complete freedom from subsequent 
dimensional distortion. The technique of application, and 
specimen mould and core assemblies are exhibited 

(2) The central feature of the stand is a complete Fordath 
No. 250 shell sand coating unit involving coating mixer and 
elevator, air heater, vibratory screen and product cooling and 
elevating equipment. This operates as one integral unit, 
controlled entirely by an automatic cycle timer which ensures 
the production of technically consistent resin-coated sand. The 
exhibit also lays emphasis on the Fordath liquid phenolic resins 
which the firm produces specifically for the coating of foundry 
sand. Display cabinets and photographs draw attention to the 
many other basic foundry products of the company such as the 
Glyso, Permol and Exol corebinders. 


Foundry Mechanisations (Baillot) Ltd.—Catering for both the 
small and large ferrous and non-ferrous foundries, this Bletchley 
company provides a number of interesting machines on its stand. 
There is a sand mill (S.B.9), continuous capacity 30 tons/hr., 
fitted with machine cut spur gear and steel pinion, driven 
through vertical reduction gear, direct coupled motor. Then 
there is a sand projection machine, size 6, to which is attached 
the necessary feeding equipment, which incorporates storage 
hopper with feeder belt and supporting structure. The prepared 
sand is supplied by a small unit comprising a 42 in. dia. batch 
type sand mill fitted with cage type disintegrator, served by a 
skip loader. The prepared sand is elevated into storage bya 12 in. 
belt and bucket elevators. This 42 in. mill, although mainly 
used for facings, is also suitable for core or CO, sands. Capacity 
is between 2-3 tons/hr. 

In addition, the company is displaying three mould conveyor 
plate assemblies with section of track; also a “Felco” jib hoist, 
10 cwt. capacity, which services the sand projection machine. 
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Foundry Plant and Machinery Ltd.—Latest addition to the 
range of foundry machinery offered by this Scottish firm is the 
Servo-slinger which is being shown for the first time. This new 
machine retains the basic principle of the original Sandslinger 
which the company introduced some forty years ago, but with 
this difference, the arm movements are effected through the 
medium of a simple, though ingenious, servo-mechanism. The 
flexibility of the unit is such that it will ram large and medium 
size moulding boxes, within the scope of its arms with express 
speed and to the required mould hardness. 


Foundry Services Ltd.—This stand has been designed to 
resemble a foundry in which all the interrelated activities of 
foundry work are depicted or demonstrated. Where live 
demonstration is impossible, working models help to tell the 
Foseco story. The Foseco organization is concerned primarily 
with the manufacture and supply of chemical and metallurgical 
aids to the production of low-cost, high-quality castings. 

On the stand, degassing light alloy melts, improving slag 
viscosity by cupola fluxes and de-oxidizing melts of copper-base 
alloys for example, are simulated by use of models. In contrast, 
moulding and the use of mould core dressings are by live 
demonstrations. Both copper-base and aluminium alloys are 
being melted on the stand and a 100 lb. capacity Morgan lift-out 
crucible furnace is being used for melting the copper-base 
charge and a Sklenar Reverbale junior model melts down the 
aluminium alloy charge. In the respective cases, there are 
opportunities to demonstrate a reasonably full range of fluxes 
for non-ferrous and light alloys. 

Visitors can see the ing of production die-castings and, 
on the non-ferrous side, the making of identical castings, one 
with a “Feedex” exothermic feeder-head and one conventionally 
fed; one treated with a mould coating and one without any 
dressing. “Feedex” sleeves and shapes are made up on the 
stand. Various other Foseco products are being demonstrated, 
among them the “Porotec” apparatus for the rapid detection of 
gas in melts of aluminium alloys, the portable hand-mixer, 
spray guns and the new “Tak” extruder, “Tak” being a new 
compound for sealing moulds to prevent run-out. Charts, 
diagrams, a photographic display and models, cover the range 
of Foseco products for ferrous casting and ingot production, and 
indicate the international aspect of the group. 


Foundry Suppliers Limited.—Among the items being shown 
on this stand is a comprehensive range of the sand-testing equip- 
ment manufactured by George Fischer Ltd., of Switzerland. 
This precision equipment, adapted to British sand testing 
specifications, is shown together with two new items — the 
Overhang test apparatus, for measuring the rigidity of green 
cores, amd the sand-surface test apparatus, which enables 
measurement of the actual specific surface of a sand, and deter- 
mination of the so-called “co-efficient of angularity.” 

Other items shown on this stand include the hygrotester manu- 
factured by Paul Lippke, an _ electronic development for 
automatic moisture control of moulding sand; and also the 
Henschel mixer for precoating sand, the King portable Brinell 
hardness tester, and the Mullrex Muller, a high quality, 
inexpensive, mixing and mulling unit of latest design for core 
and moulding sands. 


Fuel and Metallurgical Processes Ltd.—This company supplies 
hot blast recuperation plants based upon the Vew and Vew 
Esslingen systems. Many different types of recuperators are 
available, to work recuperatively or direct oil or gas fired and 
a working model is on exhibition indicating the fundamental 
working principles of a recuperative plant. Recuperative systems 
are available for non-ferrous industries as well as ferrous, and a 
wide range of furnaces can be adapted for waste heat recovery. 


Fuller’s Earth Union Ltd.—Fulbond is a high-grade clay bond 
which is used extensively in British and overseas foundries. 
The two grades, specially developed to cover every type of 
foundry practice, are Fulbonds 4-A and 2. Among the special 
features of the company’s exhibit is a model showing typical 
method of bulk handling Fulbond; a model of a method of 
adding Fulbond/water to foundry sands by means of prepared 
slurry; a scale model of the company’s research laboratories, 
indicating the technical resources behind the production of their 
een also iron and non-ferrous castings made in Fulbond 
sands. 


F and M Supplies Ltd.—Following the development in core 
binding materials over the last few years and this company’s 
particular researches into new hed and materials, they are 
demonstrating on their stand a new development in rapid baking 
core oil. This oil is stated to be extremely strong and fast 
baking with standard equipment, but when used in conjunction 
with equipment that is something new in core shop technique, a 
very rapid baking cycle can be achieved. In addition, the 
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compeny is showing cores made with various other types of core 
binders for which they are responsible. These cores are loaned 
by courtesy of some of the many foundries in this country who 
are using Supinol core binders. 


General Refractories Ltd.—One of the principal exhibits on 
this stand is a comprehensive selection of natural moulding 
sands, synthetic steel moulding sands, washed and graded and 
natural silica sands. Examples of cores, shells and castings pro- 
duced from these sands are shown and photomicrographs and 
full technical data are available and on display. Specially 
featured is an electric furnace roof built in G.R. Sillmax material 
and for larger and basic lined electric furnaces the Ferroclad 
and “341” Dolomite brick are shown. Of particular interest is 
a cross-section of a cupola shaft constructed of Glenboig A.1. 
Scottish firebricks. Basic bricks and ramming material are also 
exhibited in conjunction with sectional drawings of water-cooled 
and non-water-cooled basic lined cupolas. Carbon blocks and 
ramming materials are also shown, as well as linings for 
desulphurizing ladles. 

Representative examples of the wide range of G.R. refractories 
include the recently developed Ferroclad “EE” brick, containing 
internal plates to reduce spalling and two new and outstanding 
fireclay refractories, Glenboig Super Duty and the G.R. blast 
furnace brick. 


Harmark Foundry Supplies.—A display of cores and castings 
made with the aid of “Harmark” products including the latest 
developments in fast baking and cold setting core oils is made 
on this Market Harborough company’s stand. Details of a new 
ultra fast-baking high dry strength core oil—the latest product 
of their development and research laboratory—are on view with 
specimen cores for examination. Also represented is a new 
development in cereal base binders, and examples of CO, 
process bonded cores. 

The well established “Harmark” metallurgical products, 
comprising fluxes, mould and die dressings and a selection of 
exothermic compounds are shown, and a new pneumatically 
operated sleeve-making aid—virtually a mechanical core box— 
is on view, together with a selection of exothermic sleeves 
produced by it. Its purpose is that of providing a means of 
producing in the foundry core shop, at a reasonable rate, 
consistent sleeves of controlled density, complete with sand ring 
and vent holes. 


Harris ‘Engineering Company Ltd.—Visitors to this stand will 
be able to see the company’s range of industrial heating equip- 
ment, including the Harris Schwank gas-fired radiant heaters, 
which are ideally suited for providing adequate warmth for 


foundry personnel. They are available in a range of sizes which 
can be fixed at heights varying from 10 ft. to 45 ft. above floor 
level and give localized warmth wherever it is needed 

The latest addition to the Harris range of dust collecting 
equipment is a series of unit dust collectors specially designed 
for use where fettling is being carried out. These units are of 
the textile fabric sleeve type, fitted with a newly designed 
shaking mechanism and a drawer at the base to enable the 
collected abrasive dust particles etc. to be removed with ease. 
Other Harris products include oil and gas-fired unit air heaters, 
steam unit heaters and Trion electronic air filters. 


W. C. Holmes and Co. Ltd.—Among the exhibits provided by 
this company is the Holmes-Schneible Multi-Wash system which 
has been specifically designed to tackle the numerous dust 
collection and control problems which occur in all types of 
foundries. Built into this particular unit are three established 
methods of dust collection as follows :— (a) the tangential entry 
of the gases into the circular base of the collector utilizes 
centrifugal force to throw out the heavier particles; (b) the dust 
particles are bombarded by a finely divided self-induced water 
spray; (c) the dirty gases pass over large wetted areas. 


W. J. Hooker Ltd—The method of precision investment 
casting known as “Investril-Plycast” casting is presented by this 
London company. By this method the cost of mould making, 
the firm states, can be reduced some 90 per cent, and the time 
from investment of waxes to casting reduced to an hour or two. 
In conjunction with this method there are also shown vacuum 
centrifugal casting machines of completely novel design and 
conception. 

In addition there is a new bale-out furnace shown in conjunc- 
tion with a new permanent mould gravity die-casting machine, 
as well as the “Sterling Die Slick” range. Also a general range 
of foundry supplies, and as sole agents in this country for 
Badische Maschinenfabrik A.G., Hookers also have an illustra- 
tive display of modern developments in foundry lay-out offered 
by this concern ranging from a single machine to a complete 
push button automatic foundry. 


Imperial Chemical Industries Limited—The Billingham, 
Alkali and Heavy Organic Chemicals Division of this company 
are sharing this stand. This has as its theme “I.C.I. Products 
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and the CO,/Silicate Process Save Time and Money.” The 
exhibits—sodium silicate, carbon dioxide and isopropyl alcohol 
—show the many advantages claimed for this process in the 
production of moulds and cores. 


The Incandescent Heat Company Ltd.—For this exhibition 
the company has focused attention on one piece of equipment, 
relying on models and photographs to illustrate the many other 
designs of foundry plant made by the group. The main feature 
of the stand is a full size independently fired air heater for 
producing hot blast. This heater, shown on a_ fabricated 
platform, is designed to supply blast for two 4-ton per hr. 
cupolas. The working temperature (500°C) is reached within 
30 min. of starting. Heaters already installed have shown 
remarkable savings: in one case the cost of the installation was 
recovered in less than 10 months operation. Details of con- 
struction are shown by a scale model of the heater with cutaway 
sections, showing the oil burner and heat exchanger tube bundle. 
As it would be impracticable to have this blast heater working, 
live interest is provided by a small Metalectric-Calamari mains 
frequency induction melting furnace. These furnaces have 
ratings from 12 to 300 kW, and may be used for melting steel, 
cast iron, non-ferrous metals and light alloys. 

Much of the Group’s melting plant is too large for display. 
It is therefore represented on the stand by two models: a direct- 
arc melting furnace and a twin cupola installation. Also on 
display is a model of an Incandescent bogie hearth furna¢e with 
Laclede suspended roof, suitable for heat treatment of castings. 
The Group’s other equipment is fully illustrated by colour 
transparencies and photographs. 


J. W. Jackman and Co. Ltd.—This exhibit is intended to show 
a cross-section of the company’s range of foundry plant and 
shot-blast equipment. Perhaps the most interesting unit shown 
is the 19M-2 automatic blow squeeze mould making machine. 
The automatically controlled operating cycle of this machine is 
novel, exceptionally simple and fast: (1) a flask is pushed in on 
rollers; (2) under hydraulic power, a piston raises the machine 
table and flask to a retractable upset, and the mould is blown; 
(3) the piston continues its movement, taking the mould 
upwards, and squeeze occurs; (4) the piston descends, the flask 
is retained on rollers, and draw takes place; and (5) a new flask 
is entered into the machine, pushing out the completed half 
mould. 


Keith Blackman Limited.—The exhibits on this stand place 
emphasis on dust removal and extraction, and fume removal. 
The Hydro Precipitator 1s for application to foundry knock- 
outs and sand handling plant. This washer takes in dust-laden 
air through water film and exhausts clean air to atmosphere. 
The washer is also suitable for fettling processes, shot-blast 
cabinets, etc. This unit is a demonstration model, shown for 
the first time, and is working. 

Examples of the “Tornado” range of self-contained dust 
collection and extraction units are shown; also the bifurcated fan, 
a direct-driven axial fan, in which the motor is isolated from 
the airflow by splitting the fan casing to provide a sealed-off 
compartment for the motor, which is open to atmosphere. The 
Keith Blackman cupola blowers are represented by a 36 in. 
type 9 cast iron blower. For general ventilation, a 36 in. APA 
1ing-mounted fan is shown. 


Lafarge Aluminous Cement Co. Ltd.—Manufacturers of 
Ciment Fondu aluminous cement and Secar 250 white calcium- 
aluminate cement, this company shows some of the many uses 
for refractory concrete made with these materials in the foundry 
and allied trades, including floors, annealing furnaces, melting 
furnaces, core stoves, cupolas, etc. Furnaces and combustion 
chambers lined with refractory concrete made with these 
cements are on view, as well as many complex shapes showing 
the versatility of refractory concrete. 

Especially intriguing are the demonstrations of the high 
thermal shock resistance of refractory concrete. Specimens of 
refractory concrete, heated to a white heat, are plunged halfway, 
and then fully, into cold water to demonstrate convincingly the 
non-spalling properties of refractory concrete. Advice is avail- 
able in the use of refractory concrete, and visitors are cordially 
invited to discuss their own refractory problems. 


E. S. Lord Limited.—An exceedingly wide range of foundry 
equipment is represented on this stand. In addition to a 
050 Sklenar furnace, there is also a sand mill and a sand mixer 
on view. Included in the company’s products are the “Eagle” 
brand of core-binders, core oil, core powders, resin binders, and 
Coldbond for the CO, process. 

On foundry plant and machinery, this company are northern 
agents for Sklenar furnaces covering a range from the 050 to 
the 5 ton melting capacity; also the Reverbale bale-out furnaces, 
which have a throughput of 300 to 900 lb/hr. of aluminium, 
and a similar bale-out furnace for yellow brass. The firm is also 
sole agent for Great Britain of the Zamix core sand mixers, five 
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G—Electramold moulding machine shown installed between ingoing and outgoing roller track. By Coleman-Wallwork Co. Ltd. 
H—B.T. turnover type moulding machine. By British Moulding Machine Co. Ltd. 

|—Automatic coreshooter and hardener. By Coreshooters Sales Ltd. 

J—The Servo-slinger. By Foundry Plant and Machinery Ltd. 

K—The Anson Mark | core making machine. By British Foundry Units Ltd. 

L—Dust collection plant in casting dressing shop. By Dallow Lambert and Co. Ltd. 
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models of which cover a range of mixing capacities from 17 lb. 
to 7 cwt. 


Mellor Mineral Mills Ltd—This company is exhibiting a 
wide range of Dohm foundry products. They include an 
odourless ignitable mould wash called Dohmspray; Dohmseal 
refractory glazes; Dohmpatch plastics refractory; graphitic 
linings, and the new investment base 350 for precision invest- 
ment casting which appeared on the market recently. 

Investment base 350 was developed after extensive tests on 
the American cristobalite base, and operates at a temperature 
of 1,450°. It needs no additives, retarders or accelerators, only 
water to mix into a slurry. Setting time is 20 min. 

Also on display is Dohmfrac precoated resin sand and zircon 
precoated resin sand for shell moulding and shell core produc- 
tion. The sand is available in several grades—depending on 
metal and application—and is free from clay and other 
impurities to ensure a flawless surface finish. 


Metals and Equipment (Wolverhampton) Ltd.—This company 
is exhibiting one of the latest types of Zimmermann moulding 
machines, a turnover device for turning over the moulds, an 
automatic feeding device for passing the moulds along to the 
automatic closing device which joins the top and bottom boxes 
together. 

In addition, there are two of the latest type of Vogel+ 
Schemmann core shooters together with illustrations of various 
types of shot blasting plants and types of shot used for the 
cleaning of various metals. 


The Midland Tar Distillers Ltd.—Inventors and patentees 
of pelleted foundry pitch, this company provides an interesting 
exhibit. This pelleted foundry pitch, widely used in the foundry 
industry, is used in all forms of moulding sand as an ash-free 
alternative to coal dust, and also in its own right to give bond 
in dry sand and skin dry moulding practice. This material is 
also used in some core assembly work and as a breakdown agent 
in the CO, process. 

The exhibit comprises various photographs and castings, and 
the company’s specialists are in constant attention on the stand 
to give advice and help to enquirers. 

Mitchells Emery Wheel Co. Ltd.—This display consists of a 


full range of abrasive wheels and products for foundry use, 
including 30 in. dia. high-speed snagging wheels, 16 in. dia. high- 


speed swing frame grinding wheels, 6in. and 8 in. dia. high- 


speed wheels for portable grinders, 7in. dia. high-speed 
depressed centre wheels, 20 in. and 16 in. dia. high-speed 
cutting-off wheels, a range of resinoid and vitrified segments, a 
range of vitrified mounted wheels and points, a range of vitrified 
grinding wheels for use on portable grinders. 


Modern Furnaces and Stoves Ltd.—Three completely new 
items of foundry equipment are being shown by this Birmingham 
company. The first is a combined rotary sand dryer and cooler 
which is a development of the firm’s “Newstad” rotary sand 
dryer. This unit consists of a rotating drum which can be either 
gas- or oil-fired. Wet sand is fed into a hopper, from which it 
is delivered into the drying section of the drum; afterwards it 
enters the cooling end, where it cascades through a stream of 
cold air and is finally discharged from the dryer at approximately 
90°F. Fuel consumption is 1-3 gallons of oil or 500 ft? of gas 
per ton of sand dried. 

Then there is an electric portable mould dryer. The all- 
British “Newstad” hot air unit is self-contained, with its own 
contactor panel attached to the main casing and fully protected 
against overheating of the elements by means of a Pyro-Limit 
indicating controller, and a constant supply of hot air is provided 
by a powerful fan integral with the unit. For transportation by 
crane, substantial lifting lugs are provided, and for manual 
movement the unit is mounted on a mild steel channel chassis 
fitted with rubber-tyred wheels and a guide bar. Weight of 
the unit is 10 cwt. 

Two types of gas-fired portable mould dryers are shown, one 
being the now well-known “Newstad” unit with forced draught 
“Vortex” burner and safety valves to give protection against 
either gas or electrical failure. The other is the Axialiet-M 
dryer, designed by engineers of the North Western Gas Board 
and manufactured by the company under licence. In addition, 
there is an oil-fired portable mould dryer, self-contained, with 
its own oil tank holding sufficient oil for 10 hr. continuous 
drying. 


Monometer Manufacturing Company Ltd.—This company is 
providing a reception lounge in which visitors can see a pictorial 
display of murals and photographs of the many types of melting 
furnace installations for which the company has been respon- 
sible. These include rotary tilting furnaces and rotary furnaces 
for the production of malleable irons, high duty iron alloys, and 
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for the melting of steel. Also for copper, gunmetals and all 
non-ferrous metals, for the bulk melting of aluminium and for 
the refining of lead battery plates and residues. The latest 
design heated hot metal receivers with lifting roof as installed 
at the New Thames Foundry of the Ford Motor Company. 
Then there are semi-rotary melting furnaces for bronzes, gun- 
metals and aluminium foundries; crucible melting furnaces for 
all non-ferrous metals, hydraulic lip-axis tilting, central axis 
tilting, bale-out and lift-out types; mew design reverberatory 
continuous melting, holding and bale-out furnace for aluminium 
die-casting foundries; valve-outlet and bale-out furnaces for 
lead and white metals, and whitemetal bearing pressure casting 
plant. 


Morgan Crucible Company Ltd.—Two crucible furnaces are 
being shown on this stand. They are the Birlec Morgan Electric 
Die-casting Furnace Mark II and the oil-fired Morgan Basin 
Tilter. The former, developed only a year ago, is being shown 
in an improved Mark II version. Simplification of the cover, 
the electrical equipment and the control panel, has enabled 
Morgans to make a considerable price reduction; this is 
combined with a greatly improved performance. Briefly, the 
furnace can handle a throughput at 720°C. of approximately 
125 lb. of aluminium per hr. 

The oil-fired Basin Tilter as a bulk melter gives simple, 
comfortable operation, all the advantages of lip pouring and a 
high melting rate. This furnace is the most up-to-date unit so 
far produced for feeding maintaining furnaces in the die foundry. 
It has a 380 Ib. or 500 Ib. aluminium capacity, depending on the 
crucible used, and can bring down a 380 Ib. charge in 30 min. or 
500 lb. in 40min. But the Basin Tilter is not only the best 
possible stablemate for the E.D.F. It is also suitable for copper- 
base alloys. It can melt } ton of brass in 1 hr., or j ton in 
80 min. Similar charges of gunmetal take only 10 min. more 
in each case. For all applications, the spouted basin shaped 
crucible facilitates the charging of ingot or bulky scrap, and the 
built-in tilting mechanism gives a simple finger-tip control of 
pouring, resulting in a steady stream which enables ladles and 
carrying crucible to be kept in one position throughout the pour. 


J. V. Murcott Limited.—Established in 1929, this company 
has made a name for itself in the world of die-casting. Among 
the pressure die-castings which are displayed on their stand are 
instrument cases and flow meters for George Kent Ltd.; and 
John Thompson Instrument Co. Ltd.; electric drill bodies for 
Wolf Electric Tools Ltd.; brake drums for the Enfield Cycle 
Co. Ltd.; and electric fence mechanism cowls for Wolseley 
Engineering Ltd. 

A battery of pressure die-casting machines has recently been 
added to by the acquisition of a Triulzi 25M machine from 
Italy, and only recently an entirely mew process was devised 
by the company, covering the formation of large cavities of 
precise dimensions within the body of a pressure die-cast 
component. 


Newton Collins Ltd. — Representative of their general 
activities in dust and fume removal this company is displaying 
one of their fettling benches with a unit collector. This benc 
has been developed primarily, as the name implies, to suit he 
fettling operations in iron and steel foundries, but there are 
other obvious applications, such as the cutting of stone and 
refractory blocks, where it 1s equally efficient. The function of 
the bench is to control the light air-borne dust and ensure clean 
air in the breathing zone of the operator. 


The Owen Organization.—The various units of this group of 
companies are making an interesting display of their products. 
Rubery Owen and Co. Ltd. are emphasizing the Hallsworth 
automatic moulding machine. Mechanair, are showing one 
working model which will provide the compressed air for the 
moulding machine, and one static model T.S.16 compressor. 

C. and L. Hill Ltd. are showing samples of Hill Chill 
phosphor bronze bars, cored, round and solid. Hill Alzen 
(Sales) Ltd., hold exclusive rights to manufacture and market 
Alzen 305 in ingot form in the U.K. with a non-exclusive licence 
for castings and fabricated parts. T. S. Harrison and Sons Ltd. 
are showing two grinding machines, widely used in the 
foundry trade. They are model G.20, a double unit high-speed 
machine for heavy duty purposes, and the model G.14, a 
smaller double-ended general purpose grinder. 


Peco Machinery Sales (Westminster) Ltd.—Pressure die- 
casting machines are featured on this exhibit and for the first 
time, one of the latest series of three machines is on view at this 
exhibition. The 40DC5 model, with a locking force of 300 tons 
will be found casting in aluminium on the stand. This machine 
is a medium size in the new series. Others range up to the 
60DC20 machine with a locking force of 750 tons, casting up 
to 26 lb. aluminium or 85 Ib. brass. 
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Two output features are emphasized:— (1) recirculation—this 
device prevents cavitation in the injection circuit and ensures 
that when the die is fully packed, there is an. instantaneous 
changeover from high-speed injection to high-pressure squeeze 
—consolidating the casting and eliminating porosity. (2) adjus- 
table locking stroke—the stroke on all machines can be adjusted 
to eliminate all excess movement, reducing cycle time to the 
minimum. Die height is adjusted within very wide limits by 
a central screw. 


Platt Metals Ltd.—From this company comes typical examples 
of non-ferrous metal ingots as supplied to the U.K. and over- 
seas. The examples include whitemetal, zinc alloy, brass, 
phosphor bronze, aluminium bronze, lead bronze, gunmetal, 
printing metal and refined lead. We believe this company is 
the only maker of non-ferrous ingots showing at this exhibition. 


Pneulec Limited.—Two entirely new machines are being 
demonstrated for the first time here. The S.J. Five shockless 
jolt squeeze is a large heavy duty machine taking boxes up to 
4 ft. by 2 ft. 6in. with 10 in. strip. This machine has a patented 
method of impacting, which eliminates the use of a coil spring 
and the awkward necessity of optimum loading. Simple means 
are provided for regulating frequency and intensity of impact 
and the bump is always crisp and in tune. When full out, the 
degree of intensity of impact with the mould against the squeeze 
head is phenomenal. This can be regulated at will down to a 
gentle tapping. 

The other machine is the BLO-Shooter, a dual purpose 
machine which will blow or shoot cores and moulds as required. 
This machine will shoot any sand which can be rammed by 
hand, including clay bonded and sticky oilsand. No agitation 
of the sand in the magazine is necessary. The model demon- 
strated is a type 40, which blows a core 40 lb. nett weight. 


Prat-Daniel (Stroud) Ltd.—A range of clean air equipment for 
foundries includes a model of an installation incorporating a 
specially-designed dust and spark arrester, circulating pipework, 
return troughing and settling tank. Then there are tubular dust 
collectors, of which a sectional model is shown. For the smaller 
dust-collecting applications, the company displays a cyclonic unit 
which embodies the principles of wet collection with that of 
high efficiency cyclonic separation. 


Premo Pattern Co. Ltd.—This Birmingham company is 
exhibiting metal and resin plastics pattern equipment, both 
single-sided and double-sided plates. 


Production Chemicals (Rochdale) Ltd.—The principal exhibit 
here is “Olivine Sand” of Norwegian origin, for which the 
company is general agent in the U.K. This material is stated 
to represent a new development in foundry technique contri- 
buting to high quality and finish, particularly for manganese 
steel and high-alloy steel castings. On show are castings made 
with this sand. 

As a result of research and development, improvements in 
the quality of the firm’s Bentonites have made them very 
suitable for foundry sands. The Sulphite Lye—liquid and 
spray dried powder—exhibited have a usage in the foundry 
industry in admixture with other core bonding materials. 


Rapid Magnetic Machines Ltd.—A number of specialist 
products are being shown by this Birmingham company. A new 
totally enclosed overband separator, for the extraction of sprigs, 
headers, risers, chills, chaplets, etc., from foundry sands is 
exhibited in application form over a conveyor. A reminder of 
the company’s wide range of permanent magnetic equipment is 
in the form of their Magnaplates—for suspending over con- 
veyors or fixed to sand-slinging equipment for protection of 
impeller blades from damage. A new portable foundry 
separator, of particular use to the small jobbing foundry, is 
available for inspection and test. A heavy duty lifting magnet 
is also shown. 


E. A. Roper and Co. Ltd.—Among the items shown by this 
company are the following:— geared ladle hoists with a range 
of ladles for use with same, also one of their standard range of 
geared crane ladles incorporating up-to-date features of modern 
ladle practice. There is also a model of Roper water-cooled 
type spark arrester, a sectional cupola model demonstrating 
internal and external water-cooling zone, as well as a display of 
large photographs illustrating the latest features of the 
company’s cupola charging systems. 


F. E. Rowland and Co. Ltd.—On this stand will be seen an 
extensive range of foundry machines such as_ grinding 
machines, etc. 


Shell Chemical Company Ltd.—This stand is devoted to 
illustrating the use of “Epikote” epoxy resins in the manufacture 
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of loose patterns, pattern plates and core boxes. These resins 
are said to be finding increasing application in the foundry 
industry. “Epikote” resin patterns are stated to be light in 
weight, with high dimensional stability, good abrasion resistance, 
do not rust and give excellent release from moulding sand. 
Information is also available on the stand on resin systems 
suitable for the production of heat resistant core boxes and 
ultra-lightweight laminated patterns. 


H. G. Sommerfield Ltd.—On this London firm’s stand can be 
seen a heavy duty centrifugal shot thrower serving a 10 ft. dia. 
rotary table. The thrower, being fitted with a primary impellor 
and adjustable feed cage, imparts a consistent and powerful 
impact and is operated by a 15h.p. motor. In the heavy duty 
compressed air section, there are photographs of some of the 
more important installations recently executed by the company. 
Shotblast ancillary equipment and supplies, including abrasives 
are displayed also. 


Spencer and Halstead Ltd.—The exhibits here include blast 
cleaning machines of both airless and compressed air operated 
types selected from a full range of equipment available to the 
trade. Machines on show are an airless cabinet; a 36in. by 
42 in. airless rotary barrel; a 7 ft.6in. dia. rotary table machine 
and a 6ft. general purpose airless blast cleaning room. 

Other exhibits include the smallest of a series of fully auto- 
matic blast cleaning machines designed to enable blast cleaning 
to be incorporated in flow production; pressurized blast cleaning 
plant together with a selection of dust and fume exhaust equip- 
ment and the firm’s latest wet type dust arrester. A series of 
photographs describe examples of large blast cleaning plants 
and foundry dust exhaust equipment. 


Sterling Foundry Specialities Ltd—A number of examples 
illustrating the very wide range of sizes and styles of the Sterling 
rolled steel moulding boxes, are being displayed on this stand. 
In recent years this range has been increased to include the 
largest size up to approximately 14 ft. wide and 30 ft. long, and 
a box 3 ft. wide by 12 ft. long is also shown. 

The firm is also showing three Sterling high-speed shakeout 
machines; pattern plates in various materials; the new Perm 
Alum squeeze-in bottom board recently developed in the U.S.A., 
and a pair of aluminium slip flasks with the alternative of steel 
or aluminium jackets to suit. 


Sternol Limited.—This company is exhibiting examples and 
pictorial illustrations of core assemblies bonded with their 
various types of “Sternocore,” “Sternobind” and “Corkol” 
products. 


Tilghman’s Limited.—Among the machines exhibited by this 
Cheshire house is a 7 ft? capacity Autoblast, one of a range of 
machines designed to augment the Tumblast range, and incor- 
porating a number of features including a new high capacity 
wheel which throws more than twice the abrasive and is easier 
to service, greater separator efficiency, close-fitting flights in 
cleaning chamber, new door seal preventing abrasive loss, and 
Blast-Lyfe wear parts throughout. This machine is operating 
on a demonstration cycle with a completely automatic sequence 
of operations. It is exhausted by a new design, model 96TH54, 
dust collector. This is one of a new range of collectors designed 
for low headroom sites. 

Also exhibited is a new design 9ft. dia. rotary table (plain 
type), one of a range in which the main features are pitless 
construction, reduced headroom, new design elevator, new 
compact wheel unit, variable speed table drive, and built-in 
control panels. In addition, there is a rotary barrel shotblast 
machine, a well proven design modified to incorporate a new 
method of automatic loading. 


Union Carbide Limited, Alloys Division.—From this company 
comes a display of many of the ferroalloys and metals which it 
supplies to the iron, steel and non-ferrous foundries, together 
with a special display of technical data on rarer metals and their 
compounds. Silicon metal, electrolytic manganese and 
chromium, calcium-manganese-silicon, and nickel-boron, are the 
main items of interest to non-ferrous foundries. 


West Midlands Gas Board.—Fuel technologists are available 
here to deal with enquiries in relation to the use of gas in 
foundries and industrial fuels in general. A series of exhibits 
-—< photographs illustrate the part gas plays in the industrial 

eld. 


Wright and Platt Ltd.—This company is exhibiting a selection 


of wood and metal first-class pattern equipment. Photographs 
are also shown of some of the unusually large patterns which the 
company has made, together with patterns for shell moulding, 
epoxy resin patterns, gravity dies and pressure cast plates. 
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Home and Overseas 





Canning Scholarships 

It was announced at the annual general 
meeting of W. Canning and Company 
Ltd., last week, that the company are to 
endow two scholarships, one in chemistry 
and the other in industrial metallurgy, at 
Birmingham University, in the name of 
Sir Ernest Canning, who retired from the 
chairmanship of the company recently and 
has now been appointed President of the 
company. 

The value of each scholarship will be 
£750 a year, and they will be known as 
the “Sir Ernest Canning Scholarships,” to 
perpetuate the association of his name 
with the sciences to which his business 
life was so closely connected. 


New Laboratories 

In connection with the opening of the 
new laboratories of the British Non- 
Ferrous Metals Research Association on 
Wednesday of last week, the Association 
gave a luncheon at the Savoy Hotel, 
London, at which Dr. Maurice Cook, 
C.B.E., chairman of the Council of the 
Association, presided. He was supported 
at the top table by Sir Alexander Fleck, 
K.B.E., F.R.S., chairman of Imperial 
Chemical Industries Ltd.; His Excellency 
the Hon. George Drew, Q.C., High Com- 
missioner for Canada; His Excellency the 
Rt. Hon. Sir Eric Harrison, K.C.V.O., 
High Commissioner for Australia; His 
Excellency Sir Gilbert Rennie, G.B.E., 
K.C.M.G., M.C., High Commissioner for 
the Federation of Rhodesia and Nyasa- 
land, and other notable personalities from 
science and industry and the Government. 

Following the Loyal Toast, proposed 
by the chairman, the toast of “The British 
Non-Ferrous Metals Research Associa- 
tion” was proposed by Sir Alexander 
Fleck and replied to by Dr. Maurice 
Cook, who also proposed the toast of 
“The Guests.” Response to this was 
made by His Excellency the Hon. George 
Drew. 

Previous to the luncheon, Sir Alexander 
Fleck had unveiled a plaque at the head- 
quarters of the association commemor- 
ating the opening of the new laboratories 
that morning. In his speech at the 
luncheon, Sir Alexander said that it was 
especially appropriate that the plaque 
should be made of titanium, because it 
emphasized the growing interest which 
the Association must undoubtedly take in 
what are sometimes called the “newer” 
metals—interest which he saw was already 
reflected by the inclusion of studies on 
uranium, thorium, titanium and zirconium 
in the research programme of the Asso- 
ciation. 


Lead from Australia 


Australian lead exports were now 
expected to gain in other directions, 
despite the United States restrictions, the 
Minister for National Development, 
Senator W. A. Spooner, said in the Senate 
last week. “The extent to which it is now 
expected that Australian lead exports will 
be reduced is less than the market we 
have lost in the United States,” Senator 
Spooner told a questioner. 

Senator Spooner said it had been esti- 
mated that Australia would export a total 
of 207,500 tons of lead in 1959. But, 
following the imposition of the U.S. 


restriction, and the reductions agreed to 
recently at a world conference of lead 
production nations, the revised estimate 
for this year had been reduced to 178,200 
tons. This meant that the total drop for 
1959 was 29,300 tons. The U.S. restric- 
tions cut Australian exports by 33,000 tons 
—from 75,000 to 42,000. Therefore, 
Australia would gain by 3,700 tons in 
exports to markets outside the United 
States. “This leads to the conclusion that 
we anticipate gains in other directions,” 
he added, “despite the restrictions.’ 


CO, Process 


A new product for use in the CO, 
process has recently been made available 
by Colloidal Graphite Limited, of 
Sheffield. This product, known as 
“Moldgraph,” is a dispersion of finely 
graded graphite suitable for application 
to mould or die surfaces. The dispersion 
is in a fast-drying non-aqueous medium, 
so that application may be made direct to 
silicate treated surfaces such as are 
prepared in the CO, process. The con- 
centration of solid graphite content is 
sufficient to ensure an excellent coating 
with one application. 

It is stated by the company that this 
product is quite stable under ordinary 
conditions of storage, and slight sedi- 
mentation under storage can be rectified 
by shaking or stirring. We also under- 
stand thai the material is inflammable 
and should, therefore, be stored with 
care. 


Coloured Aluminium 

Some of the leading figures in Birming- 
ham’s architectural and building circles, 
together with representatives of anodizing 
and other processing firms, took part 
in a discussion on “Weather-Resistant 
Colour-Anodized Finishes” at the Midland 
Hotel, Birmingham, last week. They also 
saw an exhibition of coloured sheet, 
sections and components in the full range 
of available colours. This event was 
arranged by the Aluminium Development 
Association, whose member companies 
include a number of important wrought 
and cast aluminium fabricators in and 
around Birmingham. 

The exhibition may be seen in the 
entrance hall of the College of Arts and 
Crafts, Margaret Street, Birmingham, and 
will be on public view for the next two 
weeks. It shows examples of colour 
anodized aluminium made up into curtain 
wall panels; and demonstration pieces 
showing different combinations and 
including cladding systems, spandrels and 
windows. There are also paneis showing 
the full range of available colours both on 
plain aluminium and on aluminium coated 
with aluminium-silicon alloy. 


Aluminiura in Building 

A Symposium on Aluminium in Build- 
ing has been arranged by the Aluminium 
Development Association for Thursday 
and Friday, July 9 and 10, 1959. It will 
be held at the Royal Institute of British 
Architects, 66 Portland Place, W.1, by 
courtesy of the President and Council of 
the Institute. Some fourteen Papers will 
be introduced, reporting in detail the 
advances made—some of them very 
recent and significant to future trends. 


There will be three sessions for discus- 
sion: (i) Aluminium as a building material; 
(ii) Aluminium curtain walling; (iii) 
Aluminium building applications. 

The principal objects of the Symposium 
are. to provide a forum for the free 
exchange of views between architects and 
builders on the one hand, and the 
aluminium industry on the other; to 
receive suggestions and criticisms which 
will help to develop further new items by 
the aluminium industry and manufac- 
turers, and to indicate future possibilities 
for extending the usefulness of aluminium 
in this important field of application. 


A Birmingham Exhibit 

At the Engineering Centre, Birming- 
ham, Imperial Chemical Industries Ltd. 
have recently provided a new layout of 
exhibits and photographs featuring its 
wide range of products in copper, brass, 
aluminium, titanium and zirconium. Other 
items of interest are wrought titanium, 
aluminium profiled sheets for roof and 
wall cladding, and aluminium lorry body 
sections. The display also includes speci- 
mens of fuel cans in aluminium, mag- 
nesium, and zirconium alloys. 


Scottish News 


It is understood that the Royal 
Ordnance Factory at  Bishopton in 
Renfrew is to be extended and an addi- 
tional 300 workers employed. This 
follows the closing of the R.O.F. at Irvine 
and concentration of the work on 
Bishopton. 

Meanwhile, Irvine Town Council is 
seeking to develop engineering toolmaking 
and allied industry in the town to absorb 
the men dismissed from the Ordnance 
plant. Already they have been successful 
in securing a good reaction, particularly 
from Scandinavian manufacturers. 


Birfield Group Foundries 


An announcement from the board of 
Birfield Industries Limited is to the effect 
that action is being taken in accordance 
with plans to rationalize the group’s 
foundry interests. These plans will mean 
that special plant and equipment of the 
Phosphor Bronze Company Ltd. in Bir- 
mingham will be transferred to other 
locations within the group. 

At the headquarters of the group in 
London, a Birfield spokesman said that 
the new move will not mean any break 
in the continuity of work on existing con- 
tracts, and customers are being advised 
of detailed arrangements for their future 
requirements as soon as possible 


Malayan Tin 

Singapore tin shipments in the first 
half of May totalled 6} tons, compared 
with 9} in the first half of April and 5034 
in the first half of May last year, accord- 
ing to Straits Trading Company figures 
issued. Of the first half May shipment, 
India took six tons and the Middle East 
a quarter of a ton. Penang shipments in 
the first half of this month totalled 2,210} 
tons, against 1,0584 in the first half of 
April, and 1,026} tons in the correspond- 
ing period last year. this month’s 
shipments so far, the U.S. received 1,325 
tons, Europe 30, Canada 75, Japan 3673, 
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the Pacific area 34, India 2113, South 
America 753, and Australasia 122 tons. 


Golf Meeting 


On Thursday of last week, the National 
Association of Non-Ferrous Metal Mer- 
chants’ Golfing Society held its Spring 
meeting at the Berkshire Golf Club. The 
morning round was a bogey Stableford 
competition for the President’s prize, 
which was won by Mi. H. T. Viney. The 
runner-up was Mr. G. Litherland and 
Mr. F. Aston was third. 

In the afternoon a Greensome against 
bogey was played, the winners being Mr. 
J. E. Lisle and Mr. J. Wolff, with Mr. R. 
Easdale and Mr. G. Holloway as 
runners-up. 

At the annual general meeting of the 
society, held on the previous evening, the 
officers elected for the ensuing year were 
as follows:—President, Mr. R. O. Barnett; 
captain, Mr. H. Shields; treasurer, Mr. 
L. E. Ricketts; and secretary, Mr. G. B. 
Garnham. 


U.K. Metal Stocks 


Stocks of refined tin in London Metal 
Exchange warehouses dropped by 295 
tons and were distributed as follows at 
the end of last week: London 5,036 tons, 
Liverpool 2,152 tons, and Hull 1,039 tons. 

Stocks of refined copper rose by 350 
tons and were as follows:—London 2,022 
tons, Liverpool 4,194 tons, Birmingham 
775 tons, Manchester 3,800 tons, and Hull 
475 tons. 


An Open Day 

News from the Fulmer Research 
Institute at Stoke Poges is that it proposes 
to hold an Open Day (by invitation only) 
on July 16 this year. A cross-section of 
the work in progress will be exhibited and 
two new laboratories will be open for 
inspection. 


A Removal 

It is announced by The Reddish 
Chemical Company Ltd. that they are 
now located at Globe Works, Stanley 
Road, Cheadle Hulme, nr. Stockport. The 
telephone number is Hulme Hall 4406. 


Aluminium Production 

In anticipation of an average increase 
in business over 1958, Aluminium 
Company of America has programmed 
1959 pig aluminium production at about 
624,000 tons—or some 20 per cent more 
than last year’s output — President 
Mr. Frank L. Magee said recently. This 
total includes output from the two 
potlines started up this week, which 
moved Alcoa’s operating rate up to 82 per 
cent of its 798,250 tons per year installed 
capacity. “At this point, however, there 
are too many variables in the present 
business situation to permit accurate fore- 
casting as to whether this programme can 
be maintained or perhaps exceeded,” 
Mr. Magee added in a speech before the 
New York Society of Security Analysts. 

Mr. Magee explained that Alcoa would 
be operating some other currently idle 
potlines, “with a corresponding increase in 
profits,” if it were not obliged to take 
quantities of metal from Canada under 
contracts drawn up in the Korean War 
emergency. Excluding deliveries to the 
U.S. Government stockpile—an avenue 
for sales that ended for Alcoa in 1958— 
the Company’s sales last year totalled 
269,500 tons in the first half and 305,800 
tons in the second half. “Present 
bookings indicate that second quarter 


shipments will also show substantial 
improvement,” Mr. Magee said. No 
projects in the original 600,000,000 dollar 
expansion programme which Alcoa 
announced three years ago, have been 
eliminated or reduced, although some 
completion dates have been extended and 
other projects have been added, Mr. 
Magee stated. With capital outlays of 
about 65,000,000 dollars in 1959, for a 
total of 530,000,000 dollars, this pro- 
gramme will be slightly better than 88 per 
cent completed by the year end, he added. 


A Birmingham Meeting 

On Friday next, May 29, the annual 
meeting of the Birmingham Metallurgical 
Society will be held at 6 p.m. at 
the Birmingham Engineering Centre, 
Stephenson Place, Birmingham. 


Welding News 

Erection of the 200 ton capacity Goliath 
crane at Bradwell nuclear power station 
has been simplified by the prefabrication 
of certain sections by automatic welding. 
Half of the components of the crane were 
fabricated by automatic welding equip- 
ment supplied by Quasi-Arc Limited, 
using a Fusarc self-prepelled welding 
machine with Seamec electrodes. 

The crane, which weighs in the region 
of 800 tons, is 177 ft. high, and on test 
has lifted loads of more than 250 tons. 
It has enabled installation of heavy beiler 
and reactor structures to proceed, while 
still allowing civil engineering work on the 
reactor buildings to go on unhindered. 


Lead and Zinc Cutbacks 

Speaking in Ottawa on Tuesday last, 
Mr. Gordon Churchill, Canadian Trade 
Minister, said that voluntary reductions 
in export of lead and zinc by several 
countries, including Canada, might be a 
first step to solving the problem of world 
surpluses. 

Reporting to the Commons on the 
20-nation lead and zinc conference, under 
United Nations auspices, which ended 
recently, Mr. Churchill said Canada 
informed the other nations that Canadian 
producers planned to curtail production 
and thus reduce exports by 9,000 tons of 
iead and 30,000 tons of zinc in 1959. 

Mr. Churchill said this and _ simiiar 
action by other producer countries should 
cut the expected world zinc surpluses to 
16,000 tons from the 120,000 tons forecast 
earlier in the year. The outlook for the 
lead metal surplus “is not quite so satis- 
factory,” he said. He tabled the repoi:t 
of the New York conference, which 
indicated that the anticipated surplus of 
this metal would be cut to 104,500 tons 
through production cutbacks of 45,500 
tons. 


Broken Hill Production 


It is reported from Melbourne, 
Australia, that the Directors of North 
Broken Hill Limited and Broken Hill 
South Limited have announced that they 
would not cut production further at their 
Broken Hill mines. The directors said it 
was not intended to reduce production at 
the company’s mine as a result of the 
recently concluded agreement on lead and 
zinc at the United Nations. Under the 
agreement reached at the United Nations, 
sales of lead metal derived from the 
company’s concentrates during the six 
months to end December this year would 
be approximately 1,000 tons less than the 
estimated sales for the current half year 
to June 30, the directors added. 
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The company expected to sell sub- 
stantially the whole output of zinc 
concentrates. It would finance excess 
production of lead concentrates and metal 
in the belief that it was in its best interests 
to do so. Budgeted ore production to 
the end of this year conformed approxi- 
mately to the agreed levels. 


New Appointments 


Two new appointments have been 
made in the Meter, Relay and Instrument 
Division of The English Electric Company 
Ltd., Stafford. Mr. G. E. Robertson, 
A.M.LE.E., has been appointed manager, 
sales and contracts, of the division, and 
Mr... P. G. Bevis has been appointed 
manager, sales and contracts, of the relay 
department. 


Wiggin News 


In the latest issue of Wiggin Nickel 
Alloys, an article features the use of nickel 
in the manufacture of a tank for the 
transportation of phenol by road. Corro- 
sion threatens both the life of the carrying 
equipment and the purity of the product. 
The article shows how “AT” nickel is 
used to protect the purity, and, therefore, 
the colour, of phenol. 

Also featured in this issue is the use 
of steel plates clad with nickel or Monel 
in the construction of heavy items of 
chemical plant. Other articles include 
the uses of nickel-containing materials in 
fast passenger launches, high-speed steam 
cleaning units, and a review of high- 
temperature brazing techniques. The 
magazine is obtainable from Henry 
Wiggin and Company Ltd. 


G.E.C. Sales Areas 


To establish a closer relationship with 
its customers and to cope with the growth 
of its business, The General Electric 
Company Ltd. has established a new sales 
and distribution area office at Magnet 
House, Hanger Lane, Ealing, London, 
W.5, which will cover the North London, 
Eastern and Southern Counties area, 
including the existing G.E.C. branches at 
Ipswich, Dagenham, Luton, Reading, 
Southampton and Bournemouth. 

This is the first stage in a major plan 
to decentralize what has, up to now, been 
the London sales area. The next stage 
will be the establishment of a new area 
office in South London which will cover 
the territory south and south-east of 
Central London. The Central London 
area Office is to be established in Magnet 
House, Kingsway, W.C.2. 





Obituary 
Mr. H. W. Greenwood 


I" is with much regret that we record 

the death, after a short illness, of 
Mr. H. W. Greenwood, formerly with 
Powder Metallurgy Limited. He was 
one of the original members of the 
Institute of Metals, and spent many 
years in the mining industry in Spain. 
It was in 1939 that he joined Powder 
Metallurgy Limited, and for some 
years organized the commercial side of 
the business. Latterly, his activities 
were mainly in the direction of writing 
articles on powder metailurgy for the 
technical press. He continued working 
vigorously up to the time of his recent 
illness at the age of 77. 
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AST week saw the publication of 
the Copper Institute statistics 
for last month, which are shown 

as follows, in short tons of 2,000 lb. 
Inside the United States, the output of 
crude or blister copper was 112,468 
tons, or about 5,000 tons less than the 
March total of 117,530 tons. In refined 
copper, the output was 137,490 tons, 
against 140,928 tons a month earlier. 
Deliveries of refined copper to con- 
sumers, however, showed an advance 
from 124,220 tons to 135,233 tons, 
while stocks of refined copper were 
understandably lower, the total at 
April 30 being 74,323 tons, compared 
with 82,952 tons at the end of March. 
Outside the United States production of 
crude copper was virtually unchanged, 
being only 710 tons below the March 
figure at 169,027 tons. Output of 
refined metal was also down, the total 
last month, at 141,469 tons, comparing 
with 144,497 tons in March. Deliveries 
to users showed a fairly sharp drop of 
some 11,500 tons to 135,029 tons, while 
stocks in producers’ hands rose by 
fully 19,000 tons to 255,548 tons at the 
end of April. On balance, it will be 
noted that stocks rose by barely 11,000 
tons, which is, of course, of no great 
significance. However, the trend is 
very much as anticipated, for con- 
sumers are stocking up in the United 
States and tending to reduce their 
holding in Europe. Indeed, there are 
good grounds for believing that there 
has been a certain amount of reselling 
by users. Consumption in the United 
States is certainly very good, and may 
well remain so, but it is reasonable to 
assume that some stocking up is going 
on. 
Virtually nothing has leaked out 
about the discussions which have taken 
place between producers and con- 
sumers on the subject of an alternative 
price as a basis for sales of copper. It 
is generally understood that a scheme 
was submitted recently by the pro- 
ducers to some of their customers but, 
according to report, this was unaccept- 
able to the users. Now it would seem 
that the consumers are going to give 
the whcle subject consideration, but 
just how long their deliberations are 
likely to take is a matter for conjecture. 
In view of the complexity of the 
problem and the fact that users in 
several countries are involved, several 
months may well elapse before any- 
thing tangible emerges. In the opinion 
of some people, however, nothing will 
come of these talks, so that it is 
possible we shall not hear anything 
official about this matter. On the other 
hand there are grounds for believing 
that the producers concerned with this 
new venture are very keen on the 
creation and adoption of an alternative 
quotation, and that being so we may 
expect that the idea will not lightly be 


abandoned. In the meanwhile, business 
on the non-ferrous front is rather quiet 
although, as will be seen from the 
details given of trading on the 
Exchange, the turnovers, especially in 
lead, were reasonably good, and all 
prices rather higher on balance. 

Business in metal futures came to an 
end after the midday session on Friday 
and was not resumed until last 
Tuesday. The strength of Wall Street 
was of general help to sentiment, but 
there were no special features. In 
standard copper, the week opened with 
news of a further advance of 175 tons 
in L.M.E. stocks to 10,916 tons, but 
nevertheless the tone was fairly steady. 
In all, from Monday to Friday midday, 
the turnover was 8,075 tons, and at the 
close cash was £3 15s. Od. up at 
£234 15s. Od., while three months 
showed an advance of £3 5s. Od. at 
£236. The contango was reduced to 
£1 5s. Od. Stocks of tin increased by 
7 tons to 8,522 tons. Trading amounted 
to 785 tons, and both positions gained 
£1 at £784 10s. Od. and £785 cash and 
forward. Lead was active with a turn- 
over of 13,850 tons, the close being 
£71 15s. Od. and £72 7s. 6d. Values 
advanced by £1 and 10s. In zinc, 6,725 
tons changed hands, the close being 
£78 Ss. Od. May and £76 10s. Od. 
August. Prompt was up 30s. and 
forward 25s. 


New York 


On the Commodity Exchange, 
copper was steady after earlier easiness. 
Lead and zinc were steady. In physical 
copper, custom smelters reported good 
demand for their 32 cents copper, but 
their available supply was light because 
of meagre scrap copper offerings. 
Dealers, however, reported negligible 
consumer interest at their levels around 
32%. A leading trader source said June 
copper was very tight, but consumers 
will not pay more than 32 cents for 
copper. Producers reported little 
change in their situation. Tin was 
quiet and steady. Lead and zinc sales 
were moderate. The American Smelt- 
ing Company said that the Tacoma 
plant was open to receive men report- 
ing back to work, but informed sources 
said that so far not enough have 
returned to put the plant back into 
operation. 

The Bureau of Mines, Department 
of the Interior, has announced that it 
is renewing its investigation of bauxite 
deposits in Hawaii, and will conduct 
extensive testing of specimens to see if 
an economic method can be developed 
for extracting alumina. Two Bureau 
representatives have been despatched 
to Hawaii and will direct the collection 
of representative samples from the 
Island of Kauai, site of the most 
extensive bauxite deposits, according to 
Bureau Director, Mr. Marling J. 


Ankeny. Plans call for collecting a 
total of eight samples, each weighing 
about 200lb. These will be sent to 
the Bureau’s laboratories at Rolla, Mo., 
where they will undergo metallurgical 
treatment by Federal specialists in 
bauxite benefication. The project stems 
from a co-operative agreement with 
the territory of Hawaii, which approved 
furds to finance the study. It follows 
preliminary co-operative work under- 
taken a year ago on Hawaiian bauxite 
by the Bureau of Mines in which 
the Bureau reported that additional 
research was justified “in view of the 
apparent immensity” of the deposits. 

The same relatively low rate of 
demand continued for platinum during 
the past week and the market in the 
U.S. did not seem to be improved. 
Leading refiners still adhered to their 
officially published asking rates of 
77 dollars per troy ounce in bulk, and 
80 dollars in lesser quantities. Outside 
market dealers were able to offer metal 
as low as 73 dollars per ounce, and in 
some instances a dollar cheaper. 

Senator James E. Murray, Chairman 
of the Senate Interior Committee, said 
last week that he had been advised by 
the head of the Office of Civil and 
Defense Mobilization that the Federal 
Government had no plan to dump 
stockpile copper on the market. 
Birmingham 

Business has been quiet in the 
Midland industrial area this week fol- 
lowing the Whitsuntide holiday, when 
the works were closed for a long week- 
end. The tone of trade generally, 
however, is brighter, and there is a 
confident feeling amongst manufac- 
turers. The requirements of the motor 
trade as far as non-ferrous metals are 
concerned are large. The expected 
increase in business in commercial 
vehicles has not yet materialized, 
despite the tax relief in the Budget. 
Building trade needs are moderate, but 
makers of domestic fittings are feeling 
the effect of increasing competition 
from the plastics trade. Works rolling 
sheet and strip are equipped for a 
bigger output than they are making at 
present. 

The expansion of demand in the iron 
and steel industry continues. With 
stocks gradually declining, consumers 
are coming into the market again for a 
variety of products, especially sheets 
and strip. The motor trade is one of 
the biggest buyers of sheets and iron 
castings. There is a fair demand for 
heavy plates for tank and boiler 
making. Makers of railway rolling 
stock have added some important 
contracts to their books since the 
beginning of the year. Mills producing 
steel tubes have more work, and more 
shifts are being worked than at the 
beginning of the year. 
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Non-Ferrous Metal Prices 
London Metal Exchange 


Thursday 14 May to Wednesday 20 May 1959 
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Primary Metals 
All prices quoted are those available at 2 p.m. 20/5/59 
s. d. 
Aluminium Ingots.... ton 16 Copper Sulphate .... 7 
Antimony 99°6% ..-- 5; 
Antimony Metal 99%.. 
Antimony Oxide 
Antimony Sulphide 
Lump 
Antimony Sulphide 
Black Powder 


— i 
Ss 
Sted 


BASOSCOACO © Cocos 


Silicon 98% 
Silver Spot Bars 
Tellurium 


8 


Lead English 
Magnesium Ingots... . 

Notched Bar 

Powder Grade 4 os 

Alloy Ingot, A8 or AZ91 ,, 
Manganese Metal.... ton 245 0 
Mercury flask 77 10 
Molybdenum 
Nickel 


—_ 
La 


Bismuth 99-95% 
Cadmium 99:9% .... 
Calcium 

Cerium 99% 


*Zinc 
Electrolytic 
Min 99-99% 
Virgin Min 98% 
Dust 95/97% 109 
Dust 98/99% — oos 
Granulated 99+ % .. 102 
Granulated 99:99+% ,, 116 


* Duty and Carriage to customers’ works for 
buyers’ account. 
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Cobalt 

Columbite.... per unit 

Copper H.C. Electro.. ton 
Fire Refined 99-70% = 
Fire Refined 99-50% * 
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Foreign Quotations 


Latest available quotations for non-ferrous metals with approximate sterling equivalents based on current exchange rates 





Belgium Canada France Italy Switzerland United States 
| fr/kg=~£/ton c/lb = £/ton fr/kg=—>£/ton lire/kg=—={/ton (fr/hkg=—>£/ton) c/lb=f/ton 





Aluminium | 22.50 185176 224 163 0 375 221 5/| 2.50 21210 26.80 214 10 
Antimony 99.0 | 220 165 0 445 262 10 | 29.00 232 0 
Cadmium | 1,350! .1,012 10 130.00 1,040 0 


Copper 
Crude | | 
Wire bars 99.9 | 460 271 100 | 
Electrolytic | 32.50 2395 0; 30.50 252 0! £327 F245 5 2.90 246 126 31.50 


Lead 10.25 84 12 6 104 78 O 167 98 176) .85 74 0 12.00 


Magnesium | 
Nickel 70.00 578 5 900 675 0. 1,200 708 0 | 7.50} 637 10 74.00 


Tin 1111.25 817 2 6 1,126 844126 1,500 885 0) 9.60 816 0103.00 
Zinc | 
Prime western 11.25 92 17 6 11.00 
High grade 99.95 11.85 94 00 
High grade 99.99 12.25 101 2 6 


Thermic 114.00 85 12 6 
Electrolytic 122.00 91 12 6| .95 80176 12.25 
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Non-Ferrous Metal Prices ntinved) 





Ingot Metals 
All prices quoted are those available at 2 p.m. 20/5/59 
*Brass ae — Copper 


Aluminium Allo irgin 
7 ) BSS 1400-B3 65/35 .. ton 155 O O 


BSS 249 2 _ 
BSS 1400-B6 85/15... ,, 196 0 0O 


a 

0 

0 

0 

0 *Gunmetal 

0 R.C.H. 3/4% ton 

0 | 193 

0 204 Silicon Bronze 

- | 242 BSS 1400-SB1 
88/10/2 256 

0 r (68/10/2/%) Solder, soft, BSS 219 

: ‘Manganese Bronze Grade C Tinmans.... 

0 

0 


BSS 1400 HTB1.... 192 
BSS 1400 HTB2.... 207 


210 BSS 1400 HTB3.... 
Solder, Brazing, BSS 1845 


tAluminium Alloys cinettnen’ Nickel Silver — wee T 5 ad gaa 
B.S. 1490 L.M.1 .... ton ae Type 8 (Gen 


B.S. 1490 L.M.2 .... 9 ” 18% 
BS. 1490 UMe aa a *Phosphor Bronze 
B.S. 1400 P.B.1.(A.1.D. 
*Aluminium Bronze 2 —: es 286 0 
BSS 1400 AB.1...... ton Ss. . 2 | ee 
BSS 1400 AB.2...... o * Average prices for the last week-end. 


Semi-Fabricated Products 


Prices vary according to dimensions and quantities. The following are the basis prices for certain specific products. 


Aluminium Brass — -_ Rake 
Sheet Condenser Plate (Yel- ipes (London) .... ton 
Sheet low Metal) Sheet (London) .... , 109 0 0 


Sheet Condenser Plate (Na- Tellurium Lead .... ,, £6 extra 
Strip Nickel Silver 
ow Sheet and Strip 7% .. 
Cincy Wire 1 0% 

ircles 
Circles Phosphor Bronze 
Circles . 
Plate as rolled 
Sections 
Wire 10 S.W.G. .... 
Tubes lin. o.d. 
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Titanium (1,000 Ib. lots) 
Billet over 4” dia.-18” dia. Ib. 63/- 64/- 
Rod 4” dia.--250” dia. »  7@5/- 112/- 
Wire under +250’ dia.- 
+036” dia. 146/- a. 
Aluminium Alloys ip 88/- 157/- 
BS1470. HS10W. Plain Plates . 5 100/- 
Sheet 10 S.W. Locomotive Rods .... 
Sheet 18 S. 
Sheet 24 S. 
Strip 10 S. 
Strip 18 5S. 
Strip 24 S. 
BS1477. HP30M. 
Plate as rolled 
BS1470. 
Sheet 
Sheet 
Sheet 24 
Strip 10 
Strip 18 
Strip 24 
BS1477. HPC15 
Plate heat treate 
BS1475. HG10W. Beace 
Wire 10 S.W.G. Cuttings 155 
Tubes lin. o.d. 16 Heavy Yellow 125 
S.W 0 
BS1476. HE10WP. am 
123 
138 


& NYWHWWWNNHNWNHD 


Cupro Nickel DR: wcrcincssions Mee te. S° oO 
Tubes 70/30 b 63 SEIP .ccccccccccses nom, 


Domestic and Foreign 


Merchants’ average buying prices delivered, per ton, 19/5/59. 
Aluminium £ Gunmetal 
New Cuttings 146 
Old Rolled 126 
Segregated Turnings 98 
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Brass 
Copper 
Brazed Tubes Wire 216 


Drawn Strip Sections Firebox, cut up 213 
210 


Strip i 205 

Extruded Bar " i 216 

Extruded Bar i 196 
Metal Basis) ...... : 
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Metal Statistics 


Detailed figures of the consumption 
and output of non-ferrous metals for the 
month of Mar., 1959, have been issued by 
the British Bureau of Non-Ferrous Metal 
Statistics, as follows in long tons:— 


COPPER 
Wire 


Rods, bars and sections . 
_—_ strips and plate 
Tubes 





Gross Copper 
Weight Content 
. 17,673 17,316 

. 12,480 8,264 
. 12,208 9,544 
-- 6,632 6,124 
Castings and miscellaneous 6,576 _ 
Sulphate .. S 3,167 — 


58,736 


Of which: 
Consumption of Virgin Copper 
Consumption of Copper and 
Alloy Scrap (Copper Content) 


LEAD 


Cables 

Batteries .. 

Battery Oxides .. 

Tetra E Ethyl Lead ne 
Other Oxides and Compounds ia 
White Lead P - 
Shot Ra ‘ 

Sheet and Pipe .. 

Foil and Collapsible Tubes 
Other Rolled and Extruded 
Solder 

Alloys 

Silssiihiaeoe Uses? 


Total 


TIN 


Tinplate 
Tinning: 
Copper Wire 
Steel Wire 
All other 
Solder 
Alloys 
Foil a Collapsible Tubes, etc. 
Tin Compounds, Salts, and 
Miscellaneous Uses 


Total Consumption 


ZINC 

Galvanizing 

Brass 5a 

Rolled Zinc 

Zinc Oxide 

Zinc Die-casting alloy 
Zinc Dust 
Miscellaneous Uses 


Total, All Trades 


Of which: 

High purity 99°99 per cent ee 

Electrolytic and high ~_ 99-95 
per cent 

Prime nes G. O.B. “and de- 
based .. 

Remelted . : 

Scrap Brass and other Cu — 

Scrap Zinc, alloys and residues . 


ANTIMONY 

Batteries .. 

Other Antimonial Lead . 
Bearings .. 

Oxides—for White Pigments 
Oxides—other 
Miscellaneous Uses 
Sulphides 


Total Consumption 


Antimony in Scrap 


For Antimonial Lead 
For Other Uses .. 


Total Consumption 


CADMIUM 


Plating Anodes 

Plating Salts 

Alloys: Cadmium Copper 
Alloys: Other 

Batteries: Alkaline 
Batteries: Dry 

Solder 

Colours 

Miscellaneous ‘Uses 


Total Consumption 


Scrap Metal Prices 





The figures in brackets give the English equivalents in £1 per ton:— 


r 100 kilos): 
205.17.6) 235 
(£201.10.0) 230 
(£175.5.0) 200 
(£118.5.0) 135 

(£92.0.0) 105 

(£57.0.0) 65 
(£36.15.0) 42 


(£83.5.0) 95 


West Germany (D-marks 
Used copper wire 
Heavy copper 
Light copper 
Heavy brass 
Light brass 
Soft lead scrap 
Zinc scrap 
Used aluminium un- 

sorted 

France (francs per kilo): 
Electrolytic 

scrap 
Heavy copper 
No. 1 copper wire .. 
Light brass 
Zinc castings 
Le 


(£191.5.0) 255 
(£191.5.0) 255 
(£180.0.0) 240 
(£112.12.6) 150 
(£48.15.0) 65 
(£64.12.6) 86 
(£120.0.0) 160 


Italy (lire per kilo): 


Aluminium soft sheet 
_ clippings (new) (£197.12.6) 335 
Aluminium copper alloy (£126.17.6) 215 
Lead, soft, first quality (£75.12.6) 128 
Lead, battery plates (£41.17.6) 71 
Copper, first grade (£215.10.0) 365 
Copper, second grade (£203.2.6) 345 
Bronze, first quality 

(£200.15.0) 340 


machin 
Bronze, 
(£171.2.6) 290 
(£138.15.0) 235 
(£123.17.6) 210 
(£127.0.0) 215 


(£51.5.0) 97 
(£42.10.0) 72 


Brass, bar turnings . . 
New zinc sheet clip- 


Financial News 


Coley Metals 

Dividend 15 per cent (20 per cent) year 
to January 31, 1959. Group net profit 
£34,158 (£39,186), after tax £37,843 
(£63,741). From fixed assets replacement 
reserve £20,000 (nil). To general reserve 
£100,000 (nil). 





Amalgamated Metal 


Final dividend 6 per cent, making 9 per 
cent for 1958 (same). Group profit 
£405,160 (£432,903) after tax of £412,502 
(£590,472). Attributable to company 
£437,109 (£430,109). 


Goodlass Wall 


Group profits rose from £3,036,000 to 
£3,452,000, and net profit from £1,472,000 
to £1,739,000. Holding company’s profit 
is £1,018,000 (£919,000) after minority 
interests £89,000 (£63,000) and retained 
by subsidiaries £632,000 (£490,000). A 
dividend of 16 per cent is recommended. 


Head Wrightson and Co. 


Group trading profit on completed work 
increased to £1,815,173 (£1,735,422). 
After depreciation £229,118 (£199,433), 
pensions provision £80,000 (nil), and tax 
£636,011 (£835,574) the balance is up to 
£874,654 from £722,574. Dividend of 
15 per cent recommended. 


Metal Products (Willenhall) 


Final dividend 7} per cent, making 
15 per cent year to March 31, 1959 
(same). Net profit £38,490 (£29,191), 
after tax of £38,826 (£40,251). To general 
reserve £15,000 (£20,000), forward 
£45,143 (£45,564). 


New Companies 





The particulars of companies recently 
registered are quoted from the daily 
register compiled by Jordan and Sons 
Limited, Company Registration Agents, 
Chancery Lane, W.C.2. 


Metal Products (Arden) Ltd. (626621), 
Dalehouse Lane, Kenilworth. Registered 
April 24, 1959. ‘lo carry on business 
of general engineers and machinists, 
specialists in fabricating metal work, etc. 
Nominal capital, £3,000 in 2s. 6d. shares. 
Directors: Richard Hunter, Harold 
Fielding and Sydney W. Stanley. 


Precision Dies and Tools Limited 
(626697), 4 Church Green East, Redditch. 
Registered April 24, 1959. Nominal 
capital, £2,000 in £1 shares. Directors: 
Eric G. D. Giles, Mrs. Janet E. Giles, 
Clifford J. Chester and Mrs. Joan E. 
Chester. 


F. Higgins Limited (626725), 47 Brass 
Street, Birmingham. Registered April 24, 
1959. To carry on the business of metal 
polishing, etc. Nominal capital, £100 in 
£1 shares. Directors: Frederick Higgins 
and Mrs. Jessie Higgins. 


F. H. Booth Limited (626733), York- 
shire House, Chapel Street, Liverpool. 
Registered April 27, 1959. To carry on 
the business of iron, steel or other metal 
manufacturers and merchants, _ etc. 
Nominal cavital, £1,000 in £1 shares. 
Directors: Francis H. Booth, Philip S. 
Taylor and Mrs. Mary Booth. 
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438 
Industrials Continued To Show All Round Firmness And Activity Maintained 
Div. FOR 
ISSUED AMOUNT MIDDLE PRICE LAST Div. FOR DIV. 1959 1958 
CAPITAL OF SHARE NAME OF COMPANY 19 MAY FIN. PREV. YIELD HIGH LOW HIGH LOW 
. + RISE—FALL YEAR YEAR 
é Per cent Per cent 
4,435,792 1 Amalgamated Metal Corporation 27/3 +6d. 9 10 612 0 27/3 23/3 24/9 17/6 
400,000 - Anti-Actrition Metal . pe 1/3 7 84 680 1/6 1/3 1/9 1/3 
41,305,038 Stk. (€1) Associated Electrical indesestins 60/6 15 15 419 3 61/9 54/- 58/9 46/6 
1,609,032 1 Birfield ... oa ose =a ~- 50/6 +19 15 15 518 9 59/- 47/- 62/44 46/3 
3,196,667 i Birmid Industries ve ie +34. 174 174 412 0 76/105 72/- 77/6 55/3 
$5,630,344 Stk. (€1) Birmingham Small Arms 43/6 11 10 2 4.9 43/6 36/14 39/- 23/9 
203,150 Stk. (€1) Ditto Cum. A. Pref. 5% 15/6 —9d. 5 5 1690 16/3 15/- 16/14 14/74 
350,580 Stk. (£1) Ditto Cum. B. Pref. 6% 17/9 6 6 615 3 18/14 17/9 17/44 16/6 
500,000 1 Bolton (Thos.) & Sons 30/- 10 10 613 3 30/- 27/6 28/9 24/- 
300,000 1 Ditto Pref. 5% 15/6 5 5 690 15/6 15/- 16/- 15/- 
160,000 ‘ Booth (James) & Co. Cum. Pref, 1%, 20/- 7 7 700 - a 20/44 19/- 
1,500,000 Sex. (£1) British Aluminium Co. Pref. 6% 19/6 6 6 630 19/74 18/9 20/- 18/44 
15,000,000 Stk. (£1) British Insulated Callender’s Cables 55/6 124 124 410 0 56/- 47/6 52/6 38/9 
17,047,166 Stk. (£1) British Oxygen Co. Led., Ord. 59/9 +1/9 10 10 i 59/9 49/3 52/- 28/3 
1,200,000 Stk. (S/-) Canning (W.) & Co. ... . 15/9xcap —3d. 25+ *2§C 25 319 3 32/- 15/9 25/3 19/3 
60,484 1/- Carr (Chas.) ... 2/74 -+-6d. 124 25 415 3 2/74 1/3 2/3 1/44 
150,000 2/- Case (Alfred) & Co. Led. 5/6 +3d. 25 25 $48 5/6 4/7t 5/3 4/- 
555,000 1 Clifford (Chas.) Led. 23/6 10 10 810 3 23/6 22/6 22/- 16/- 
45,000 1 Ditto Cum. Pref. 6% 16/- 6 6 | 710 0 16/- 15/3 16/- 15/- 
250,000 2/- Coley Metals ... 3/9 —3d. 20 25 1013 3 4/- 2/104 4/6 2/6 
8,730,596 1 Cons. Zinc Corp.t 60/6 —1/6 183 224 640 67/€ 60/- 65/3 “/- 
1,509,528 1 Davy & United 103/9 20 15 317 0, 106/3 86/- 87/- 45/9 
5,830,000 5/- Delta Metal ; 16/6xcap +144. 31t 30 413 9 33/74 16/44 25/- 17/7 
4,600,000 Stk. (£1) Enfield Rolling Mills Ltd. 50/6 +1/6 15 124 518 9 50/6 36/74 38/- 22/9 
750,000 1 Evered & Co. he 31/6 10§ 15Z 670 31/6 30/- 30/- 26/ 
18,000,000 Stk. (€1) General Electric Co. 32/- + —é6d. 10P 124 40/3 30/9 40/6 29/6 
1,500,000 Stk. (10/-) General Refractories Led. 34/- 20 20 517 9 40/- 32/6 39/3 27/3 
401,240 1 Gibbons (Dudley) Led. 65/- 165 15 S & © 66/6 64/- 67/6 61/- 
750,000 5/- Glacier Metal Co. Led. 7/3 114 114 718 6 7/3 6/74 8/3 5/- 
1,750,000 5/- Glynwed Tubes , 18/9 —3d 20 20 ¢ 2 19/3 16/45 18/14 12/104 
5,421,049 10/- Goodlass Wall & Lead indwetries 38/6 +3/- 13} 18Z 7 .€ 38/6 28/74 30/9 17/3 
342,195 1 Greenwood & Batley 84/- 20 17} 415 3 84/- 75/- 57/9 45/- 
396,000 5/- Harrison (B’ham) Ord. 19/- *174 15 412 0 19/- 14/114 15/9 11/6 
150,000 1 Ditto Cum. Pref. 7% 19/6 7 7 a = ion 19/9 18/44 
1,075,167 5/- Heenan Group : 8/15 10 10% 630 8/6 7/6 9/74 6/9 
236,958,260 Stk. (£1) Imperial Chemical duwte 34/3 —3d 12Z 10 413 3 38/3 33/9 38/- 24/3 
34,736,773 Stk. (£1) Ditto Cum. Pref. 5% 16/9 —3d 5 5 S$ 6) ea. t6- 17/14 16/- 
14,584,025 o International Nickel ... 1654 1$ $2.60 $3.75 216 3 #171 153 169 1323 
860,000 5/- Jenks (E. P.), Led. “is 10/9 3d. 14 274¢ 69 3 10/9 8/9 10/- 6/7¢ 
300,000 1 Johnson, Matthey & Co. Cum. ‘Pref. 5%, 16/3 5 5 i oe 16/3 15/44 16/9 15/- 
3,987,435 1 Ditto Ord re oe 59/6 +4/- 10 10 i a 59/6 44/3 47/- 36/6 
600,000 10/- Keith, Blackman 28/9 174E 15 619. 28/9 25/- 28/9 = 15/- 
320,000 4/- London Aluminium ... 5/9 10 10 619 3 6/44 5/3 6/- 3/- 
765,012 1 McKechnie Brothers Ord. 42/6 15 15 , <°o 45/- 42/6 45/- 32/- 
1,530,024 1 Ditto A Ord. ats 39/6 15 15 712 0 43/6 39/6 45/- 30/- 
1,108,268 5/- Manganese Bronze & Brass ... 16/3 203 20 6 8 3 16/3 13/9 14/14 8/9 
50,628 6/- Ditto (74% N.C. Pref.) 6/- 7} 74 710 0 om on 6/3 5/6 
13,098,855 Stk (€1) Metal Box ° 79/- 1/- 11 11 4%. 79/- 66/6 73/3 40/6 
415,760 Stk. (2/-) Metal Traders ... ; 9/9 50 50 28 3 3 9 8/45 9/- 6/3 
160,000 1 Mince (The) Sinninahem 25/- 10 10 800 25/- 22/- 22/9 19/- 
80,000 5 Dicto Pref. 6% 72/6 6 6 85 6 75/6 69/- 83/6 69/- 
3,705,670 Stk. (€1) Morgan Crucible A ° 46/6 10 10 460 46/6 43/6 45/- 34/- 
1,000,000 Stk. (£1) Ditto 54% Cum. 1st Pref. 17/6 5+ 54 os 2 18/6 17/6 18/- 17/- 
2,200,000 Sek. (£1) Murex ees 46/- 174 20 74.3 50/- 42/- 58/9 46/- 
468,000 5/- Ratcliffs sSrene Bridge) 9/9 10R 10 317 0 11/6 9/9 11/14 6/105 
234,960 10/- Sanderson Bros. & Newbould 31/6 20 2740 670 31/6 27/9 27/3 24/6 
1,365,000 Stk. (5/-) Serck ; 20/44 —é6d. 15 174 313 6 20/10 18/- 18/74 11/- 
6.698.586 Sek. (£1) Stone-Platt laduseries. 52/- +3d. 15 124 515 6 52/- 43/3 45/6 22/6 
2,928,963 Stk. (£1) Ditto 54% Cum. Pref. 17/6 54 5+ 659 17/6 15/104 16/3 12/74 
18,255.218 Stk. (£1) Tube Investments Ord. 87/- +1/6 174 15 406 87/- 72]/- 86/- 48/44 
41,000,000 Sek. (£1) Vickers 33/9 10 10 518 6 37/- 30/6 36/3 28/9 
750,000 Stk. (£1) Ditto Pref. s% 14/3 5 5 7 2:3 15/03 14/3 15/9 14/3 
6,863,807 Stk. (€1) Ditto Pref. 5% tax free 21/3 —3d. 3 *5 7 5 OA 22/74 21/- 23/- 21/3 
2,200,C00 1 Ward (Thos. W.), Ord. 90/6 +1f- 20 15 486 90/6 83/6 87/3 70/9 
2,666,034 Stk. (£1) Westinghouse Brake ... 43/6 10 10 412 0 47/- 39/9 46/6 32/6 
225,000 2/- Wolverhampton Die-Casting 9/74 —3d. 30 25 649 10/6 8/84 10/14 = 7/- 
591,000 S/- Wolverhampton Metal Man add, 274 274 eB. 28/6 21/6 22/9 14/9 
78,465 2/6 Wright, Bindley & Gell 6/6 20 20 72 3 6/7 4/11k 5/44 2/9 
124.140 1 Ditto Cum. Pref. 6% 13/9 6 6 814 6 13/9 13/6 13/- 11/3 
150,000 1/- Zinc Alloy Rust Proof 3/- 27 40D 900 3/14 2/9 3/14 2/7+ 





*Dividend paid free of income Tax. 
relate to the issue quoted fn the third column 
E for 15 months D and 50% capicalized issue. 


@ And 100% capitalized issue. 


iesue. 


dividend since reduced. 


X Calculated en 174%. 


tincorporating Zine Corpn. & Imperial Smelting **Shares of no Par Value. ¢ 
A Calculaced on £7 14 6 gross. 

Z and 50% capitalized issue. 
C Paid out of Capital Profics. 
§ And Special distribution of 24% free of tax. R And 334% capitalized issue in 8% 


t and 100% Capitalized Issue. @The figures given 
Y Calculated on 114% dividend \|Adjusted to allow for capitalization issue 

B equivalent to 124% on existing Ordinary Capital after 100% capitalized 
E and 50% capitalized issue in 7% 2nd Pref. Shares. P Interim 
Maximum Ordinary 5/- Stock Units. 
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THE 


FOUNDRY 
EXHIBITION 


BINGLEY HALL BIRMINGHAM 
May 21°.30" 1959 


CKN 
see our exhibit 
ON 
STAND 20 


Most unusual...ha, ha, ha! 


Frankly, the purpose of this advertisement is to bring to your notice 
that our prices for non-ferrous ingots of the highest quality 
may well be a good deal cheaper than those you are already paying — 
and our deliveries are exceptionally good, too. Then why the chap with the 
camouflaged neck? Well, we rather thought that at first sight 
you might be more interested in him than in us. But now we have come this far 
together, may we send you particulars of our production facilities 


and details of our very keen prices? 





Write or telephone now to | Pu] 
METALS LTD 


PLATT METALS LIMITED + ENFIELD + MIDDLESEX + HOWARD 3351* 
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a 


CAPA GT 


.. .can only be produced 


from Quality Ingots. 





Years of research, 


development and casting 









technique go into the 


manufacture of .. . 


IN BRASS 
GUN-METAL 
& PHOSPHOR- 
BRONZE 






<=} 


HENEAGE METALS LTD. 
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OF ALL CLASSES OF 
NON-FERROUS SCRAP 
METALS RESIDUALS 














HENEAGE STREET - BIRMINGHAM 7 
Telephone: ASTon Cross 1177/8 











Head Office: 
COLONIAL HOUSE, 
MINCING LANE, LONDON, E.C.3 


Telegraphic Address: 
EPPENLECO, TELEX, LONDON. 
Telex No. 24326 
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“uma boa pinga’’ 


(A DROP OF GOOD STUFF) 


in Portugal too 
A DROP OF GOOD STUFF 
means SKLENAR melted 


Whether it’s Port or phosphor bronze, the Portuguese are connoisseurs of 
‘a drop of good stuff’. When it comes to metal processing, they and foundrymen 
the world over rely on SKLENAR furnaces for better melting. They give : — 


Higher output for less fuel—minimum metal loss—no costly 
crucibles needed—complete control of furnace atmosphere—easy access for 
skimming, alloying and refining—low heat-radiation ensures 
comfortable working conditions—adaptable for a wide range 
of ferrous and non-ferrous metals without fear of contamination ae 
aiso tne 


quantities from a few pounds to several tons—oil, gas or coke fired. NEW SKLENAR 
50% higher output with REVERBALE melting and jalve ie 
“ 2 c 


holding furnaces for the aluminium diecaster. continuous or 
intermittent 


Send for full details of these and the range of SKLENAR furnaces.* Prove ‘tapping off” of 
their efficiency too, with 14 DAYS FREE TRIAL IN YOUR FOUNDRY. non-ferrous metals 


up to 850°C. 


SKLENAR Furnaces LIMITED 
25 NEWPORT NAD -<AOU CROP A (RATE XOUNGE = CRN SEL RO 65 === 


385 NEWPORT ROAD - CARDIFF . CARDIFF 45645 (PRIVATE EXCHANGE) * GRAMS: SKLENAR CARDIFF 45645 





| telat maj igelalcmmetelegel-jlelabaa-1-it-3¢-lal: 


TITANIUM 


Most people concerned with metals know what it 

is but not everyone is aware of what it can do. If you 
feel that you should know more about this light, 
strong and corrosion-resistant metal, then 

write for brochure on properties and forms to: 











TITANIUM METAL & ALLOYS LTD 
2 METAL EXCHANGE BUILDINGS 
LONDON &.C.3. TEL: MANSION HOUSE 4521 


WORKS: SHEFFIELD 
“ROLLERS OF MODERN METALS” 











— oa 
_SULPHIDE sy 
; , es 
/ ~ 


ST. HELENS SMELTING 
COMPANY LIMITED 


RAVENHEAD WORKS 
ST. HELENS LANCASHIRE 






























Telephone: St. Helens 2217/8 Telegrams: HELENA St. Helens 
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BUYERS OF i 
ALUMINIUM, GUNMETAL, / 
COPPER, BRASS, PHOSPHOR - 
BRONZE, ZINC, TUBES, 
RESIDUES. h 


Graded Material Suitable Founders £ 
always in stock. FE 









"33-5. ADAMS ST. SE GINCHAM. 


Phone, Grams: ASTON CROSS 1895 





















TUBES 


SEAMLESS & BRAZED 


IN 
BRASS, COPPER, WHITE METAL, &c. 
LOCOMOTIVE, MARINE & CONDENSER TUBES 
STEAM, HOT WATER, REFRIGERATOR AND 
GENERAL ENGINEERING TUBES. 


AN 
PAE 
ane 


OVER 1,500 DESIGNS OF SECTIONAL TUBES 
MOULDINGS AND BEADINGS 


WILLIAMS BROTHERS 
& PIGGOTT, Ltd. 


SMALL HEATH, BIRMINGHAM 
Telegrams: “Tubes, Birmingham.” Tel.: Victoria 0155 & 2111 




















Stone Yard, Birmingham 12 


















immediate dispatch from large finished stocks. . . 


Solder—Plumbers’, Tinmen’s, and 
Blowpipe and Ingot Solders, Motor 
Body Patching Solder 


Bearing Metals—High Speed Heavy 
Duty, and Heavy Duty 





Hornet Brand = Fusible Alloys—to specification or 


to special requirements 


Also Ingot metals, refined Tin and remelted Lead 





50 years’ experience in smelting and refining 


MEMBER OF THE 
R. JONES and company Limited 
Telegrams: ‘Hornet’ 


Phone: Midland 0916/7 


BIRFIELD GROUP 
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For straightening 


er een 


Capacity of 
machine shown: 
tubes =” to 14” 
diameter. 


& 


On all classes of steel and non-ferrous tubes and bars, these Bronx Type 6.CR 
machines (all rolls driven) are unequalled for the highest straightening speeds, giving 
perfect straightness with perfect surface finish. Illustrated is Type 6.CR3—other 
machines in the series are capable of dealing with tubes from +,” to 12” dia. 


Illustrated literature on request. 


roe 


35 


and Bars... 


ee aaa 5 


MULTI - CROSS ROLL 

TUBE AND BAR 

STRAIGHTENING 
MACHINE =| 











BRONX ENGINEERING CO. LTD., LYE, WORCS. Tel: Lye 2307/8 \__ 











Non-Ferrous Metals 


TO CLOSE TOLERANCES 








Copper, Brass 
Gilding Metal 
Cartridge Metal 
Phosphor Bronze 


Zinc, etc, 


In long continuous coils 


or strips cut to length. 








HALL STREET METAL ROLLING 


COMPANY LIMITED 
WESTERN ROAD, BIRMINGHAM, 18. 


A MEMBER OF THE CHARLES CLIFFORD GROUP 











BRASS 


| GUNMETAL 


PHOSPHOR BRONZE 


LEAD BRONZE 


ALUMINIUM 
BRONZE 


MANGANESE 
BRONZE 


SILICON 
BRONZE 


NICKEL 
SILVER 


BRAZING 
METAL 


SINCE 
1888 


A.l.D. & ADMIRALTY 
APPROVED 


CITY CASTING & METAL 
CO, LTD. 


BIRMINGHAM 


Also SELECTED 
SCRAP METALS 


BARFORD ST 





e: Midland 0645 











HEAT 
TREATMENT 


Capacity for case-hardening is now 
available in the most{modern heat- 
treatment plant in London 





Gas or pack carburising with full 
metallurgical control over all operations 


Gleason quenching press equipment 
for pieces up to 36 in. dia., plus wide 
experience in the control of distortions 


Flame-hardening of gears up to 
10 ft. dia. with latest electronically 
controlled equipment 


E.N.V. ENGINEERING COMPANY LIMITED 


HYTHE ROAD, WILLESDEN, N.W.10 
Tel.: LADbroke 3622-3-4-5-6 
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Get the Best 


Aluminium 
Casting Alloys 


With the help of 
our free technical 
advisory service 


ASSOCIATION OF LIGHT ALLOY 
REFINERS AND SMELTERS 


3 ALBEMARLE STREET, LONDON, W.1. 
Telephone: MAYFAIR 2901 








600 Group Service 


to the 
POWDER METALLURGY 


__ INDUSTRY 


rs of 


mechanical and 
mixers 


We are supplie 


alised plant, ©-6: 


eci , 
a es, sinterin 


hydraulic press 
and sieves. 


Also 
“Sintrex’ 
trolytic !r 
Powder 
magnetic COMPO 
or DORST 

| Powder Press. 


Iron Powder, Elec- 


r and Stainless Steel 
d_ electro- 


* Atomised 
on Powde 
for engineering 3” 


nents. 


Sole Agency f 
Automatic Meta 


SONS ANDB COMPANY LIMITED 


Wood Lane, London, W.12. 
lephone: Shepherds Bush 2070 Telegrams: Coborn, Telex, London 

















We are interested in the purchase 


of fairly large quantities of 


MAGNESIUM 
SCRAP 


and invite quotations on the 


basis of regular long-term contracts 


Offers stating type of material and any possible 
impurities requested to 


Box No. 3348 ‘‘METAL INDUSTRY’’ 
lliffe & Sons Ltd., Dorset House, Stamford St., London, S.E.1 
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Rate: Advertisements set in run-on style 4d. pe 
word, minimum 4/-. Semi-displayed announcements 
are charged at 22/6 per inch depth. Box Numbers: 
add 5 words, plus 1/- for registration and forwarding 
replies. ‘‘Copy’’ accepted at London Office up to 1st 
post on each Friday for the following Friday's issue. 


METAL INDUSTRY 


CLASSIFIED ADVERTISEMENTS 


37 


Trade Discounts: Details upon application to ‘‘Meral 
Industry,’’ Dorset House, Stamford Street, London, S.E.1. 
Remittances payable to Iliffe & Sons Ltd. The 
proprietors retain the right to refuse or withdraw 
“‘copy"’ at their discretion and accept no responsiility 
for matters arising from clerical or printers’ errors. 





APPOINTMENTS VACANT 
[ |NIVERSITY OF J)URHAM. 


KING’S COLLEGE, 
NEWCASTLE UPON TYNE 
PURE: AM (CHEMICALS MEMORL AL 


~t rUDENTSHIP. 
» 


PPLICATIONS are invited for the above- 
mentioned Studentship, of the value of £350 
p.a. with remission of composition fee, which 
is available for postgraduate research in the 
Departments of Metallurgy or Chemistry. 
HE Studentship is open to graduates of an 
approved University, or holders of approved 
quiilliadtions who have shown, or seem likely to 
show, ability as a research worker. It is tenable 
for two years, but may be renewed for a third 
year in special circumstances. 
JrORMS of application and further particulars 
may be obtained from the undersigned, to 
whom completed application forms should be 
returned as soon as possible. 
G. R. HANSON, 
Registrar of King’s College. 
May 1959 {7790 





/XPERIENC “ED Metallurgical Chemist re- 
4 quired for Non-Ferrous Metal Works (heavy 
metals), South East London Area. Experience 
in assaying drosses, slags, etc., an advantage. 
Applications, giving details of age, experience, 
etc., to Box 3673, c/o Metal Industry. {7789 


RAUGHTSMAN for die design required for 
Pressure Die-casting Department of Copper 
and Alloys Ltd., Greets Green Road, West 
Bromwich, Staffs. ; : 
)} XCELLENT including 
profit 
annual 
(7788 


working conditions, 

4 first class canteen, superannuation, 
sharing, S-day week, and three weeks’ 
holiday. Salary by arrangement. 


SSISTANT required in laboratory engaged in 

electroplating and other metal finishing inves- 
tigations. The position would suit a young 
chemist with relevant experience or a plater with 
knowledge of solution control. Excellent working 
conditions. Superannuation scheme. Send full 
details, including age, qualifications and present 
salary, in confidence, to the Secretary, PERA, 
Melton Mowbray, Leics. {7784 


APPOINTMENTS WANTED 


PLAN T/WORKS Manager, A.I.M. Experience 
lead smelting, refining. Residues. Type, 
cable, battery, alloys. Electrolytic refining, copper, 
tin, lead. Reverberatory, rotary, induction 
furnaces. Box 3692, c/o Metal Industry. 

{7791 


CAPACITY AVAILABLE 
PRODUCTION JPAACILITIES 
AVAILABLE. 


ESTASL LISHED manufacturers, S.E. London, 
specializing in high precision mass-produced 
light metal stampings, formings, assemblies, able 
to undertake other contracts owing to adverse 
American Customs ruling on own products. 
Modern plant, presses up to 60 tons, stove 
enamelling, Rotofinish precision tumbling, barrel 
plating, zinc die-casting, plastics moulding. Own 
design office and toolroom habitually tackle diffi- 
cult multiple progression tool problems. fae 
Box 3568, c/o Metal Industry. 7781 





SHEET Metal Work, Metal Spinning, Deep 

Drawn Pressings, Stamping Press capacity 
200 tons. Max. draw 15”. Enquiries or speci- 
fications to Wades (Halifax) Ltd., Arden Works, 
Fenton Road, Halifax. [0019 


JK ELLERING and Cam Profiling Capacity up 
to 8 ft.x6ft., or 6 ft. diameter. 
ARMYTAGE BROS. (KNOTTINGLEY) Ltd., 
The ig ey, Knottingley, Yorkshire. Tel. 
Knottingley 2743/4. [0001 





HEAT TREATMENTS 


EAT Treatment. A.D. Approved, all 
wrought and cast Light Alloys. Large sizes 
a speciality. Electro Heat Treatments Ltd., Bull 
Lane, West Bromwich. Phone Wes 0756. [0005 


MATERIALS FOR SALE 


FOR, Sale, New Copper Plate Anodes, 
22” x13” x 3”. Write Box 3600, c/o Metal 
Industry. [7786 


PLANT FOR SALE 


CUPOLA (Copper Type), 48 in. X 30 in. hearth, 
6-tuyere, complete 
OTARY Furnace, Monometer 5 ton, 
plete, including spare shell. 
SEMI ROTARY Non-Crucible 
Monometer, 350 Ib. capacity. 
(CRUCIBLE Furnace, oil-fired, by Waterhouse, 
600 Ib. nominal capacity, complete. 
PNEUMATIC Handling Plant for fume, by 
Visco. Designed to handle 30 tons of dry 
fume, density 60 Ib/cu. ft., per 24 hours. 
GEVERAL Underfeed Automatic 
Mirrlees No. 25 Standard. 
AT TRITORS by Alfred mene 
and one No. 8, complet 
EADGEAR and Control Panel for 
Electric Goods Hoist. 
DADDLE Blade Fans, Matthews & Yates Nos. 
8 and 12. 
| erty RIC Motors, mainly Squirrel Cage for 
3/50/400; 5 to 15 h.p 
START ERS. Ellison Star/Delta Oil Immersed. 


com- 


Furnace by 


Stokers, 
one No. 6 


2-ton 


(CAMBRIDGE Instruments. Thermographs, 
range 50°-500°C. and 100°-250°C.; Pressure 
Recorder, 0-3 lb.; Index Thermometers, with 
minimum contacts and relays, 0°-500°C. and 
$0°-500°C. 

Frost ER Pyrometers. Thermocouples, 0°-650°C. 
oot eae 0° te 200° C.; Disappearing Filament type, 
700°-1,500 

BBURTONHEAD TRADING COMPANY 


L™. . 


BURTONHEAD ROAD, 
ST. HELENS, LANCASHIRE. 


Tel.: St. Helens 7508. [0020 


SCRAP METAL (SALE & WANTED) 


PERFY & Ce: L™-: 
Exchange Buildings, Birmingham, 2, 
for Phosphor Bronze Swarf and Scrap 

and all Non-Ferrous Metals 
Tel.: Midland 5986-7. {0013 





| |TRGENTLY FRREQUIRED 


ZINC BASE ALLOY SCRAP 
clean or contaminated 
rURNINGS ee nae, 

ass ; - i 
M! TCHAM QM LTERS | 5 TD. 


REDHOUSE ROAD, 
MITCHAM ROAD, 


CROYDON. SURREY. {0008 





NICKEL and High Nickel Content Scra 

wanted. ‘“‘Nimonics,” “Inconel,” “Monel,” 
etc. Offer for best prices to Nicholson & Rhodes 
Ltd., Princess St., Sheffield, 4. Phone 27491. [0011 


TIME RECORDERS 


ACTORY Time Recorders. Rental Service. 
Phone Hop. 2239. Time Recorder Supply 
and Maintenance Co. Ltd., 157-159 Borough 
High Street, S.E.1. [0014 





BOOKS 


} ANDBOOK of Industrial Electroplating. 
Second Edition. By EH. A. Ollard, A.R.C.S 
F.R.LC., F.1.M., and E. B Smith. Facts, donee 
and formulae for all who design, erect, maintain or 
operate electrodeposition plant, and for laboratory 
workers who deal with plating solutions. Includes 
sections on water and drainage, purification of 
solutions, safety precautions and ventilation in 
plating shops, and the special problems of costing 
in such shops. 35s. net from all booksellers. 
By post 36s. 5d. from Iliffe & Sons Ltd., Dorset 
House, Stamford Street, London, S.E.1. 


METALLURGICAL Progress, 2 & 3. One 
of the most time-consuming tasks for the 
more advanced metallurgical student and research 
worker is “‘searci literature.’’ In these 
critical reviews, members of the staff of The 
Royal Technical College, Glasgow, not only 
review the existing work to date, but also discuss 
its relative value, so making their survey infinitely 
more valuable. As in the second series of critical 
reviews, the third volume presents a reasoned 
survey of the current state of research knowledge 
on various aspects of metallurgy. Seven articles 
by leading authorities present the information in 
concise, easily readable form. 6s. post free. 
Series II, 4s. 6d. post free. Obtainable from 
leading booksellers, or direct from Iliffe and Sons 
— Dorset House, Stamford Street, London, 


GTEELS in Modern Industry. A Comprehen- 
sive Survey by 29 Specialist Contributors. 
General Editor W. E. Benbow. invaluable 
guide for engineers, designers and draughtsmen; 
it specifies the steels best used in various engin- 
eering applications (bearing in mind the present 
need for economy), descri 4 their general and 
special properties and characteristics, and how 
they may be surface finished for anti-corrosive 
and other purposes. 42s. net from all 
sellers, By post 43s. 9d. from The Publishing 
owt Dorset House, Stamford Street, London, 


GAS Welding and Cutting: A Practical Guide 

to the Best Techniques. By C. G. Bainbridge, 
M.1L.Mech.E., M.Inst.W. A comprehensive text- 
book providing practical information on almost 
the whole range of available gas welding and 
cutting equipment, methods and processes. In- 
valuable to the practical welder as well as to 
those responsible for gas welding and cutting 
operations involved in the fabrication and repair 
of industrial equipment. Price 15s. net. By post 
16s. Od. From all booksellers or from The Pub- 
lishing Dept., Dorset House, Stamford Street, 
London, S.E.1. 


OXYGEN Cutting: A Comprehensive Study of 
Modern Practice in Manual and Machine 
Cutting. By E. Seymour Semper, M.I.Mech.E., 
M.Inst.W. Written to assist engineers concerned 
with cutting and shaping material, this book 
describes many of the machines designed for 
various applications of oxygen cutting to template 
with multiple heads and also the actual methods 
of operation. Price 10s, 6d. net. By post lls. 4d. 
From all booksellers or from The Publishing 
ta Dorset House, Stamford Street, London, 


MATERIAL Handling in Works Stores. and 
Edition. By L. J. Hoefkens. Shows how 
the use of fork-lift trucks and pallets in industrial 
stores can increase production, utilize floor space 
more effectively, help control of movement and 
reduce costs. Includes a description of a system 
actually operated in a modern factory. 18s. Od. 
net from all booksellers. By post 19s. Od. from 
The Publishing to Dorset House, Stamford 
Street, London, S.E.1 


Pes Brazing. By H. R. Brooker 

. V. Beatson, ry A.M.1.E.E. 
The A Fall. a study of this subject. Covers 
in detail all modern brazing methods, including 
torch, furnace, high-frequency induction, resist- 
ance, salt bath and dip, with chapters on the 
special techniques necessary for aluminium, stain- 
less steels, beryllium copper, cemented carbides 
and vacuum tube construction. 35s. net from all 
booksellers. By — 36s. 6d. from The Publishing 
aN Dorset House, Stamford Street, London, 





COPPER 
P SWARF ° 


GUNMETAL ~ TIN 
eviiiawm als 


ALUMINIUM ~ BRASS 


LEAD - INC - SCRA 


INGHAM 18 
2 & 7601 


, 
Nero! 271 





Metal Industry, 22 May 1959 





INDEX TO ADVERTISEMENTS 


Page Page 
Ashby, Morris, Ltd. ; 26 Gas Council, The . .. Outside back cover Ormerod Ltd., R. E. 
Assoc. of Light Alloy Refiners and General Refractories Ltd 10 
Smelters 36 Gills Pressure Castings Ltd. > Peco Machinery Sales Ltd 


Auxiliary Rolling Machinery Ltd 15 Grauer & Weill Lid. . ; : ; 
Great Bridge Foundry Co. Ltd. no eag, Phen Ltd.. H 





B.K.L. Alloys Ltd. 16 
Bond, Chas. H. 37 Hall Foundries + td Richardson & So 
. : on $ i . 4 ‘ Sons Ltd., R_ J. 
nn RR os Hall Street Metal Rolling Co. Ltd. ; Robertson & Co. Ltd., W. H. A 
British Foundry Gnits Ltd. 22 + mao — a si ; 
British Furnaces Ltd. 3 Holroyd & Co. Ltd., John } St. Helens Smelting Co. Ltd. 
eee = Ltd... Ins:de back cover 
c en Be On Bad 27 She eld Smelting Co. Ltd. 6 
“Canning & Co. Ltd.. W. Inside back cover Ireland (Wolverhampton) Ltd., John eS See ote. 
City Casting & Metal Co. Ltd. 35 gg ge 
Cohen & Sons Ltd., George 36 2 , reer aoe Canam) Les., J. 
Coley & Son (Hounslow) Ltd., R. J Jackson & Son Ltd., E. W. Sterling Foundry Specialties Ltd 
seen A, Be egy Be, cay RSs Ins‘de back cover 
Consolidated Zinc Corporation (Sales) 50 Jones & Co. Ltd., R. 34 


Ltd. Teisen Furnaces Ltd 
Coulthard & Co. Ltd., Wm. 14 


Titanium Metal & Alloys Ltd 


Lazarus, Ltd., Leopold Ins‘de front cover Tranter Ltd., George 
23 


Dale Ltd., John Lees-Hall & Sons Ltd 
Vaughan & Co. Ltd., Edgar 


Eclipse Foundry & Engineering C McKechnie Bros. Ltd. Outside front cover 
(Dudley) Ltd. Midland Metallics Ltd. : 26 Westinghouse Brake & Signal Co. Ltd 
Elton Levy & Co. Ltd ; Midland Monolithic Furnace Lining Western Diecasting Ltd 
E.M.B. Co. Ltd. Co. Ltd 2 . 4 West Yorkshire Foundries Ltd. 
E.N.V. Engineering Co. Ltd Modern Furnaces & Stoves Ltd. 8 Wilkes Chemical Co. Ltd., Henry 
Monometer Manufacturing Co. Ltd. 24 Ins‘de back cover 
Dincsaae halites Ved ; Williams Bros. & Piggott Ltd. 34 
Foundry Flux Ltd. — Anodes & Non-Ferreous Castings 
¥ td. on ‘ é oe 


Frost Ltd., N. T 18 Young Ltd., T. W. : - - 38 














THE SPECIALIST ELECTROPLATERS 
OF SMALL WORK IN QUANTITIES 


FULLY ALL 
APPROVED A.i.D. FINISHES 
































POLISHING _ Copper, Brass 
COMPOSITIONS and Aluminium 


AVAILABLE IN BARS IN THE : 
FOLLOWING SIZES in 
axtrxt" Sheets, Tubes, 


2 to x 
ee MOPS, FELTS, Rods and Wire 


8’ x2’x 4" CHEMICALS, ANODES, 


12” 2” 2” POLISHING LATHES, DELIVERIES FROM STOCK 
12"x2"x 4" RECTIFIERS, ETC. 
14°x2’x2’ 
14"x2"x4" 


GRAUER & WEIL LTD. 
moe T. W. YOUNG LTD. 


Hardwick Street, 
105 GOSWELL ROAD, E.C.1 


Clerkenwell, 
London, E.C.1. Phone: Clerkenwell 2241/2 Grams: Wuzog, Barb. 


Phone: TERMINUS 2434 (2 lines) Grams: “GRAUERS SMITH, LONDON’”’ 





























NRP 





Printed in Great Britain by james Cond Ltd., Charlotte Street, Birmingham, 3. Published by Iliffe & Sons Ltd., Dorset House, Stamford Street, London, S.E.1. 
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ACIDS - CHARCOAL: CHEMICALS 


& CLEANING 
! MATERIALS 
CHARCOAL 
for |HENRY WILKES CHEMICALC?L™? 


Mae CHEMICAL WORKS.,EYRE STREET. 


BIRMINGHAM. 


EDG. 2113 


t STICK 


and 


LUMP 


= 


CHEMCHAF 


\ CHARCOAL 








METALLURGICAL POLISHING 
& LAPPING MACHINES 


SELF-CONTAINED WITH 
ELECTRIC MOTORS. 


DISCS AND CLOTHS EASILY 
INTERCHANGED. 


A BOON AND A TIME-SAVER 
TO THE METALLURGIST. 


SINGLE & TWIN 
TABLE MACHINES 
AVAILABLE FOR 
EARLY DELIVERY 


~ 


FULL DETAILS ON REQUEST TO MAKERS:- 


E. W. JACKSON & SON LTD. 


CHESWOLD WORKS 
DONCASTER 














Focus on 
Plating 
Plant 


Centrifugal type 
maximum load being 
90 Ibs. (3 galions) 


Unit fitced with starter 
and overload 


Foot operated brake and 
safety device 


Easily and rapidly unloaded 


SILVERCROWN LIMITED e 








Also at MANCHESTER, SHEFFIELD, LEEDS, NEWCASTLE and GLASGOW 











STEELS 


IN MODERN INDUSTRY 


4 Comprehensive Survey hy 29 Specialist Contributors. 

General Editor W. FE. Benbow, late Editor of IRON & STEEL. Specifies the 
steels best used in various engineering applications (bearing in mind the 
present need for economy), describes their general and special properties 
and how they may be surface finished for anti-corrosive and other 
purposes. This work—the latest, most comprehensive and authoritative 
on the subject--comprises 562 pages with 260 illustrations, and has 
a foreword by Dr. H. J. Gough, c.B., M.B.B., 
M.1.MECH.E., F.R.S. 


42s. net. By post 43s. 9d. 





Obtainable at all booksellers or direct by post from: 


| DORSET HOUSE, STAMFORD STREET, LONDON, S.E.1 | 











G=Z9 COLDAX 


Cement 
FOR EMERY BOBBING 


@ Stronger than glue, 
Easy to apply. 


@ Sets quickly 


@ Impervious to 
heat. 


Doubles output 
per dressing. 


“CANN ing GREAT HAMPTON ST BIRMINGHAM 18 LONDON & SHEFFIELD 





METAL INDUSTRY 


TOMohROoOw 


Gas Industry research today aims at 


faster heating through high intensity gas burners 


so that gas will be even more a major heat 


source for tomorrow’s manufacturing processes 


AND TODAY—every industry and 12 million homes use GAS. 





